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REVISION SUMMARY

TREC, Inc., SOP Validation of Inorganic Chemistry Data Ist QTR
A for CFRSSI 2014, aligns with Jan 2010 NFG 2014

) TREC, Inc., ) SOP Validation of Inorganic Chemistry Data 1st QTR
I for CFRSSI 2015, aligns with Jan 2010 NFG 2015

) TREC, Inc., 3 SOP Validation of Inorganic Chemistry Data Ist QTR
I for CFRSSI 2016, aligns with Aug 2014 NFG 2016

3 TREC, Inc., 4 SOP Validation of Inorganic Chemistry Data 1st QTR
1 for CFRSSI 2017, aligns with Jan 2017 NFG 2017

4 TREC, Inc., 5 SOP Validation of Inorganic Chemistry Data Ist QTR
IG ) for CFRSSI 2018, aligns with Jan 2017 NFG 2018

SOP for Inorganic Chemistry Data Validation

TREC, Inc. . . .
5 T]S 6 Aligns with method requirements, generally | March 2019
follows 2017 NFG guidance
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TREC Data Validation SOP Revision Summary

The 2019 TREC Data Validation Standard Operating Procedure (DV SOP) has undergone revision
to provide greater context to the data validation process. While the DV SOP format has undergone

extensive changes, the DV SOP lists validation steps in an order very similar to previous TREC
DV SOPs.

Analytical Quality Control Sample Limits

Laboratory quality control (QC) sample requirements for analytical methods other than those
referenced in the US EPA National Functional Guidelines for Inorganic Superfund Data Review
(NFGs) are now included in the DV SOP. This includes EPA 200.7, EPA 200.8, EPA 245.1, and
multiple other methods. The limits used are those specified within the analytical methods when
available. Otherwise, analytical SOPs from Pace Analytical were relied on. The justification of
using Pace SOPs is that Pace must adhere to British Petroleum’s (BP) Laboratory Management
Program Statement of Work. The Pace limits align with method requirements, and in cases where
method requirements are not stated, the Pace limits are more stringent than those which were
specified in previous TREC DV SOPs. Laboratory duplicate precision is an exception for some
analyses, but it is assumed, and will be verified, that the Pace duplicate precision requirements
align with those required by The NELAC Institute.

In addition to revising laboratory quality control sample limits, laboratory QC sample frequency
requirements have been specified.

Laboratory and Field Blank Assessment

The method for assessing field and laboratory blank results above the method detection limit has
changed. Previously, blanks were assessed in accordance with Table 1. Table 2 displays the
updated method of assessing field and laboratory blank results. Note that the revised method treats
any blank detection < 1.5X the MDL as a non-detect.

Table 1 - TREC Data Validation SOP Previous Blank Assessment Rules

Field Blank Result Sample Results Action for Samples
< Adjusted MDL value due An No action
to MB contamination ¥

Non-detect No action

2 MDL, but < CRQL Qualify results as non-detect at the CRQL

2 MDL, but £ 2x MDL value {U)

> CRQL No action

ED_014362_00001316-00010



Field Blank Result

Sample Results

Action for Samples

Non-detect

= MDL, but £ 10x blank

No action

Qualify results as estimated high {(J+)

>2x MDL

value

>10x blank value No action

Non-detect Qualify results as estimated {UJ)
< 2x (-MDL)

< 5x absolute blank
value

Qualify results as estimated low

()

Table 2 - TREC 2019 Data Validation SOP Revised Blank Assessment Rules

Lab Blank Result Sample Results Action for Samples
> MOL. but € 1.5 Non-detect No action
oL [ DL but <RL No action
>RL No action
Non-detect No action
> 1.5x MDL = MDL, but=RL Qualify results as estimated non-detect (UJ)
' > RL, but < 10x blank Qualify results as estimated high (J+)
>10x blank value No action
See action above for 1.5x MDL value. If any sample results are > MDL and < 10x the
blank value, note in the Data Validation Summary that the laboratory failed to re-digest (if
>RL . L :
applicable) and reanalyze the affected samples. Reanalysis is not required for sample
results < MDL or > 10X the blank detection.
< 2% (-MDL) Non-detect Qualffy results as est!mated (UJ)
< 5x absolute blank value | Qualify results as estimated low (J-)
Lab Sample Report Level Frequency’
ICB L3, L4 At beginning of analytical run, immediately after ICV
CCB L3, L4 One in every 10 samples, immediately after CCV
MB L2, 13,14 One per batch of 20 or fewer samples

JCB/CCB samples not applicable to gravimetric (solids) analyses

Assessment of Field Blanks Based on Laboratory and Field Duplicate Results

The 2019 data validation SOP has clarified that field collected blanks do not receive qualifications
based on either laboratory or field duplicate results. There may be cases where the field blank was
used as the parent sample for a laboratory duplicate, and in that case, the field blank would be
qualified based on laboratory duplicate precision.

ED_014362_00001316-00011
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% D
% R
°C
1.5X
10X
2X
5X
ACM
AES
AMU

ASTM
Ba

BP
BPSOU
CCB
CCB
CcCcv
Cd

Cl
COC
COD
Cr
CRDL
Cs

Cu
CVAA

DAR
DF
DI
DM
DOC
DSR
DST
DV
DVS
ECB

FB
oW

LIST OF ACRONYMS AND ABBREVIATIONS

percent difference

percent recovery

degrees Celsius

1.5 times

10 times

2 times

5 times

Anaconda Mining Company
atomic emission spectrometry
atomic mass unit

arsenic

American Society of Testing and Materials
barium

British Petroleum

Butte Priority Soils Operable Unit
cross contamination blank
continuing calibration blank
continuing calibration verification
cadmium

chloride

chain of custody

chemical oxygen demand
chromium

contract required detection limit
cesium

copper

cold vapor atomic absorption
duplicate sample

data assessment report

dilution factor
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data management
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data summary report

data summary table

data validation

data validation spreadsheet
equipment contamination blank
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field blank

groundwater
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GWQC
HNO3
HT

ICB
ICP
Icy
ID

ISC

RSD

LIST OF ACRONYMS AND ABBREVIATIONS

groundwater quality control sample
nitric acid

holding time

initial sample result

initial calibration blank
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identification

interference check sample
estimated

estimated low
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level 2 data package

level 3 data package
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laboratory control sample
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method blank
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quality assurance project plan
quality control

rejected
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reporting level
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LIST OF ACRONYMS AND ABBREVIATIONS

S serial dilution result

S primary sample

SA spike added

Sb antimony

SC specific conductivity

SD serial dilution

SDG sample delivery group

SM standard method

SO4 sulfate

SOPp standard operating procedure

SR sample result

SSR spiked sample result

SW surface water

SWQC surface water quality control sample

TB trip blank

TDS total dissolved solids

TKN total Kjeldahl nitrogen

TOC total organic carbon

TSS total suspended solids

U non-detect

U uranium

ul estimated non-detect

USEPA United States Environmental Protection Agency

WO work order

Zn zine

SA spike added

Sb antimony

SC specific conductivity

SD serial dilution

SDG sample delivery group

SM standard method

S04 sulfate

SOP standard operating procedure

SR sample result

SSR spiked sample result

SW surface water

SWQC surface water quality control sample

TB trip blank

TDS total dissolved solids

TKN total Kjeldahl nitrogen

TOC total organic carbon
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LIST OF ACRONYMS AND ABBREVIATIONS

TSS total suspended solids
U non-detect
U uranium
Ul estimated non-detect
USEPA United States Environmental Protection Agency
WO work order
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1.0 PREPARATION

1.1  Review Guidance Documents
The main document that will guide project specific data validation is the applicable project QAPP. Each
QAPP contains a table(s) of required laboratory calibration and quality control limits.

BPSOU QAPPS:

BPSOU SW QAPP
File:

Draft BPSOU_SW_QAPP.pdf
Location:

\“woodardcurran.net\shared\Projects\TREC\9208 AR _MT BPSOUN\9208 - 2009 BPSOUY208-003 SW-
GW_Monitoring\01 SurfaceWater\01 Monitoring Plans\SW IMP2019\Submittal\3 4 19\

BPSOU GW QAFPP

File:

Location:

\woodardcurran.net\shared\Projects\TREC\O208 AR MT BPSOU\9208 - 2009 BPSOUY208-003 SW-
GW Monitoring\02 Groundwater\01 Monitoring Plans\Monitoring Plan
201 90QAPP\Submittal\2019 03 13\

Rocker data validation follows guidelines in the BPSOU GW QAPP.

Anaconda Copper Mining (ACM) Former Refinery Site:
ACM Site-Wide QAPP

Additional ACM QAPPs can be found at the link below:

ACM Site Document Repository

In addition to the QAPPs, general validation guidance documents can be consulted. Either print a copy of
each guidance document listed below or open the documents and refer to an electronic version. Find
digital copies of each of these documents here:

Location;
Wwoodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\Docg\
CFRSSI Data Validation/Data Management (DV/DM) Plan

File:

CFRSS DVDM Rev2.pdf

CFRSSI DV/DM Plan Addendum

File:
DVDM Plan Addendum.PDF

1
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The USEPA National Functional Guidelines (NFGs) can be used as a general guidance document; but, be
aware that the limits within the NFGs are not necessarily applicable to the analytical methods used for the
data that is being validated. This is only a general guidance document.

USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review (January 2017):

File:

USEPA NFG inorganic Jan2017.pdf
BP Laboratory Management Program (LaMP) Technical Requirements (serves as the Statement of Work
for BP contract laboratories). This data validation SOP has been written to be in compliance with BP’s

LaMP Technical Requirements. The BP LaMP Technical Requirements are applicable only to Atlantic
Richfield, or BP, data.

File:

BP_LaMP Tech Requirements2017.pdf

1.2 Open Raw Data Deliverable

Open the laboratory report, which is a PDF file that the analytical laboratory provides to the client, or the
client’s contractor. A Level 2 laboratory report includes a cover letter, sample summary, lab case
narrative, sample report forms, lab quality control (QC) results, chain-of-custody, sample receipt forms,
and any additional custody documentation (i.e. emails between samplers and the lab). Level 3 reports
contain laboratory calibration data and laboratory quality control sample results, as well as preparation
logs and analysis run logs. Level 4 reports contain all elements of Level 3 reports and the full analytical
run. The name of the laboratory report file matches that of the Sample Delivery Group (SDG) or work
order (WO) number. SDG is a unit used to identify groups of samples inclusive under one (or more)
Chain-of-Custody (COC). One Data Validation Checklist will be completed for each SDG. Checklists
may be Level 2, Level 3, or Level 4, and the checklist templates can be located at the links below.

Level 2 Checklists
File:

SWWWChecklist template.xlsx

Location:
“woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\20 I 9\SWW W\
Level 3 checklist

In development

Level 4 checklist

File:

Level-1V_DV-Checklist GW.xlsx

Location:

2
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Wwoodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\20 1 \GW\

Level 2 packages are received for BPSOU base flow monitoring. An example Level 2 data packages is
located here:

File:
10421948 fre.pdf

Location:

“woodardcurran.net\shared\Offices\Bozeman\BUTTE\TRECO\ARCO\DataValidation\201 8\BF\Raw
Data\10421948 Feb\

Several Great Falls projects require Level 3 data packages. An example Level 3 package, for soils
analysis, is located here:

File:
10457167 package L3.pdf

Location:

Wwoodardcurran.net\shared\Projects\TREC\3030 AR MT GF Refinery O&M\OU2\030-
Data\05 Soil\03 Raw\Sediment\2018\

Level 4 data packages are required for a subset of BPSOU groundwater sites, all Rocker monitoring, and
several Great Falls projects. An example BPSOU Level 4 package is located here:

File:
10429390 package [.4.pdf

Location:

Wwoodardcurran.net'shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation'\201 8\GW\Raw
Data\Spring\L4Packages\

Consult with the project managers, or the data management team, to determine the server location of
laboratory packages.

Open the Data Validation (DV) Distribution File

Open the data validation distribution. The database dump files are provided to personnel by the database
team: Donna Hawley and Jonathan Longden.

The data validation checklist guides the validation process and these checklists are completed as the
validator goes through the data packages. Open the appropriate data validation checklist template and
save it to the appropriate folder using an intuitive file naming convention.

2.0 HOLDING TIME AND SAMPLE PREPARATION
2.1  Check Holding Times

Check the holding time for each data point. This is performed in Excel by subtracting the sample
collection date/time from the sample analysis date/time. You can use the values given in the database
dump. Method specific holding times are listed below in Table 1- Holding Times and Preservation

3
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Requirements for typical analyses. A more thorough list of holding times can be found in the Tables
section of this SOP. Note: Because HTs are analyte and method specific, the method of sample analysis
must match that listed in the raw data deliverable. If the methods differ, and it is not listed in Table 1,
look it up for that specified method Analytical method descriptions are found here:

Location:

Wwoodardcurran.net\shared\Offices\Bozeman\TREC
Files\Reference Regs Specs\EnvironmtiMonitoring\Methods InoreChem\

Holding times can be found within the methods, and within Pace analytical SOPS, which are located here:

Location:

\woodardcurran.net\shared\Offices\Bozeman\BUTTENTRECVARCOPacelL abs\Pace SOPs 2018 09\
The file at the link below is a comprehensive list of holding times.

File:

Preservation Holding Time.pdf

Location:

“woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\Docs\Methods\

4
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Table 1- Holding Times and Preservation Requirements

, Holding . | BPSOU | BPSOU | . . BPSOU Great
Meth P - ; D E Rock
Analyte ethod Time reservative BF WW iagnostic | Expanded GW ocker Falls
Alkalinity: Total, Carbonate, SM 14 davs Raw Total Total « <
Bicarbonate, & Hydroxide 2320B Y 0-6°C only only
Anions by Chromatography
, EPA R
(bromide, chloride, fluoride, 28 days aw CLF,S04 | Cl, SO4 X
300.0 0-6°C
sulfate)
Cobopmasphiiepmive. | A Lighous| R
o oPRoSPhateT ’ 300.0 0-6°C
nitrite)
. Raw
Chloride SM4500-| 28 days 0-6°C X
cic )
ASTMD R
Sulfate 516 28 days 0_2::: X X X X
. . H,S0O4< pH
Dissolved Organic Carbon/Total | SM 5310
28 d 2 DOC DOC DOC
Organic Carbon (DOC/TOC) C ays
0-6°C
SM HNO; <pH
. 1
Hardness 3408 180 days , X X
Mercury (aqueous) total and EPA | 28 days HNO; < pH 2451 245.1 245.1
dissolved by CVAA 2451 2
5
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Holdi . | BPSOU | BPSOU | . . BPSOU Great
Analyte Method ;inr::g Preservative BF WW Diagnostic | Expanded GW Rocker F::las
SW846
7470
EPA
Metals (aqueous) total and 200.7, 180 d HNO; < pH SW846
dissolved by ICP-AES SW846 2ys 2 6010B
6010
EPA
200.8,
Metals (aqueous) total and SW846 HNO; < pH SW846 R
dissolved by ICP-MS 6020, 180 days , 200.8 200.8 200.8 6020A 200.8 200.8
6020A,
6020B,
Metals (aqueous) - Dissolved SW6020 HNO; <pH
. 180 days X
Exotic by ICP-MS (Cs & Rb) A E 2
EPA
350.1 H>SO4< pH
INitrogen - Ammonia SM 28 days 2 X X
4500- 0-6°C
NH3 B/C
SM
4500- H,S0,< pH
INitrogen - NO»/NO; NO3 H | 28 days 2 X X
SM 0-6°C
4500-
NO3 E

6
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Holdi . | BPSOU | BPSOU ) . BPSOU Great
Analyte Method ;inr::g Preservative BF WW Diagnostic | Expanded GW Rocker F::las
SM
4500-
NO2 B
EPA
. . 351.2 H,S0O, < pH
Nt - Total Kjeldahl
N?tmgen ol Byelida SM | 28 days 2 X X
rrogen 4500- 0-6°C
Norg B
EPA Raw
pH 150.1 24 hours 0-6°C X X
. . ) SM Raw
Solids - Total Dissolved Solids 2540C 7 days 0-6°C X X X
) . SM Raw
Solids - Total Suspended Solids 540D 7 days 0-6°C X X X
. . . SM Raw
Specific Conductivity 25108 28 days 0-6°C X X
Total Metals in Solids by ICP-
MS (Sb, As, Ba, Cd, Cr, Cu, Pb, | SW6020| 180 days None X
Mn, Mo, Ni, U, & Zn)
SM H;SOs< pH
Phosphorus - Total/Dissolved 4500P- | 28 days 2 X X
B/E 0-6°C

7

\woodardeurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2019DV_SOP_Marl9.docx  Mar-19

ED_014362_00001316-00022



DRAFT TREC, Inc. Data Validation SOP March 2019

2.2 Assign Data Qualifiers for Exceeded Holding Times

Assign data qualifiers for exceeding holding times using Table 2. With each data qualifier assigned,
include reason code “HT” (see narrative below as well as Figure 2). As long as a sample is analyzed by
the end of the last day of its recommended holding time, it is considered to be within holding time limits.
For example, TSS (7-day holding time) analyzed at 7.9 days is still within the holding time limit.

Use “professional judgment” when assigning data qualifiers based on holding time exceedances. The
interpretation of “professional judgment” for the purpose of this SOP is that before a data point is rejected
(R), there must be substantial evidence supporting the rejection. For holding times < 14 days, a 2x the
recommended holding time limit may be applied. For example, pH (24-hour holding time) analyzed at 47
hours warrants a J- qualifier where pH analyzed at 49 hours warrants an R qualifier. It is rare when 28-day
or 180-day holding times are exceeded on our projects, but it does occur. In such instances, the 2x
recommended holding time limit is not applicable. You would instead research as to why the holding times
were exceeded (sometimes in the case narrative or sample receipt forms) and how the analyte
concentration might be affected outside of holding time. If there is no explanation for a holding time
exceedance, analyses 10 days to two weeks past the recommended holding time may warrant rejection. For
example, total mercury analyzed at 35 days warrants a J- qualifier where total mercury analyzed at 45-days
warrants an R qualifier.

Table 2 - Holding Time Action

Holding Time (HT) Result Action for Samples
< Recommended HT No Action
> Recommended HT Qualify results that are > MDL as

estimated low (J-)
Qualify non-detects as estimated (UJ)

Use professional judgment to determine Qualify all results unusable (R)
excessive exceedance of recommended HT.

Figure 1 Holding Time Action Example

Field Sample ID Param Frac Result [DF Lab DV Code Quality MDL CRQL {Units iCollection Analysis HT
tion (mg/L) Flag Qual (mg/L) i(mg/L) Date Date

SWBF0001-012015 1SS T 0.0074 :1 E :0.0012 0.01 mg/L .01/20/2015  :01/23/2015 :5.61
SWBF0002-012015 7SS T '0.0035 E '0.0012 ?E‘).O'] mg/L  01/20/2015 01/23/2015 15.59
SWBF0003-012015 1SS T 0.0017 ™ J e HE E 0.0012 0.01 mg/L 01/20/2015 :01/23/2015 :7.53
SWBF0004-012015 TSS T 0.0012 E 0.0012 0.01 mg/L  101/20/2015 :01/23/2015 :5.58

2.1 Verify Proper Sample Preservation

Verify that samples were properly preserved, received at the proper temperature, and filtered as required.
You can find this information in the (pdf) raw data deliverable. Information on sample receipt, including
preservation requirements are noted by the laboratory on sample receipt forms located after the COC, near
the end of the document. Note that dissolved metals, mercury, and dissolved organic carbon samples must
be field filtered with a 0.45 um filter. If field filtering is not possible, preservative should not be added to
the sample until it has been filtered.

8
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2.2 Assign Data Qualifiers for Incorrect Sample Preservation

Assign data qualifiers for incorrect sample preservation using Table 3 - and applying reason code “IP”.

Table 3 - Preservation Action

Result

Action for Samples

Aqueous samples received with pH > 2 and
pH not adjusted

Aqueous or soil/sediment samples not
maintained at < 6°C (but not frozen) or
received >10°C

Qualify results that are > MDL as
estimated low (J-)

Qualify non-detects as estimated (UJ)
Qualify results that are > MDL as
estimated low (J-)

Qualify non-detects as estimated (UJ)

9
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3.0 LABORATORY DATA VALIDATION

3.1 Read Laboratory Case Narrative

Read the laboratory cover letter and case narrative found in the (pdf) raw data deliverable. The case
narrative will give insight to problems the laboratory had when running analyses (or lack thereof).

3.2  Check Sample ID Numbers

Check the sample ID numbers listed in the raw data report and data dump files. Ensure that they are
exactly the same as what is listed on the chain-of-custody, which is found at the end of the (pdf) raw data
report. (Upon database import, this check is made automatically for BPSOU and Rocker data.) If there is
a discrepancy, the laboratory needs to be notified and submit a revised report with correct sample IDs.
The data validator may, alternatively, modify segments of the report by hand to include the correct sample
ID numbers. If the report is amended by hand, include a narrative of what was edited in the data
validation summary report.

3.3  Verify Laboratory Quality Control {QC} Parameters.
The laboratory must adhere to method requirements for all calibrations and quality control (QC) samples.
Calibration steps, calibration limits, and QC sample frequency and limits vary depending on the method.
This section first explains laboratory calibration and QC samples and then explains the actions for out-of-
compliance calibration or QC samples. Next calibration and QC sample control limits for individual
analyses are provided. Several parameters can be analyzed by more than one analytical method, and it is
not uncommon for differing methods to have different limits. Thus, within each analytical parameter
listed below, more than one method may be listed. The information provided in laboratory reports differs
depending on the report level. The tables below indicate which data are reported in Level 1, Level 2,
Level 3, and Level 4 reports.

Be aware that samples within a sample delivery group are not necessarily analyzed in a single batch. A
laboratory QC batch can consist of up to 20 samples, thus, if more than 20 samples are submitted,
samples will be associated with more than one QC batch. Samples within a single SDG may also be
broken into more than one batch when fewer than 20 samples are submitted. This is common with total
dissolved solids (TDS) and total suspended solids (TSS) analyses. Be certain that validation qualifiers are
applied only to samples in the QC batch that is associated with the qualifier.

331 Instrument Tune
Instrument tuning is applicable only to ICP-MS analyses (SW846 6020 series and EPA 200.8). Prior to
calibration, the ICP-MS tuning solution is analyzed. The tune solution contains a range of isotope masses
and it establishes instrument accuracy, resolution, and precision prior to calibration. The tune solution
must be analyzed five times, consecutively. Any necessary adjustments are made to bring the peak width
within the manufacturer’s specifications and to adjust the resolution of the mass calibration to within 0.1
atomic mass unit (amu) over a specified amu range. The percent relative standard deviation (RSD) of the
absolute signals for all target analytes in the tuning solution must but be < 5%. An example tune report is
presented in Figure 2. Tune criteria and corrective actions

10
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Figure 2 — Example Tune Report
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Table 4 — ICP MS Tune Criteria

Callbraflon Method Frequency Control Limits
Step
SW846 6020 Tune solution analyzed five times,
Tune SW846 6020A Prior to consecutively
SWg46 6020B calibration Mass calibration within 0.1 amu
EPA 200.8 % RSD of absolute signals < 5%

'Reported in Level 3 and Level 4 packages

Table 5 — ICP MS Tune Actions

Callbraflon Method Tune Result Action for Samples Qualifier
Step Code
Not performed Qualify all data as unusable (R) Tune
SW846 6020
JW846 5 consecutive Use professional judgement. At a
6020A analyses of tune minimum qualify detects as Tune
SWS46 solution not estimated (J) and non-detects as ¢
Instrument 6020B performed estimated non-detect (UJ)
Tune EPA 200.8
Mass calibration Qualify detects as estimated (J)
resolution not within Qualify non-detects as estimated Tune
0.1 amu non-detect (UJ)
Qualify detects as estimated (J)
> 5% RSD Qualify non-detects as estimated Tune
non-detect (UJ)

3.3.2 Laboratory Calibration Data

Calibration data are provided in Level 3 and 4 reports. A calibration curve is established with a blank and
various standards. The calibration curve fit is a linear regression of results for the blank and calibration
standards. The calibration curve fit can be found at the beginning of the raw data in Level 4 reports only.
Table 4 details corrective actions for out of compliance calibration curves.

Initial calibration verification (ICV) and continuing calibration verification (CCV) results are reported as
percent recoveries (%oR). These are determined by:
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%R = Found Value 100
True Value

Figure 3 provides an example of ICV/CCV data reported by the laboratory. Note that several CCVs have
> 110% recovery for Ca, Mg, Si, Na, and Zn. If this occurs, consult the analysis run log, which is
provided in Figure 4. The out of compliance CCV is highlighted in Figure 4. Five samples were run
between the out of compliance CCV and the next in compliance CCV. However, Ca, Mg, Si, Na, and Zn
results were not reported from that run sequence, but from a later run sequence. Thus, these sample results
should not be qualified.

Figure 3 - ICV/CCV Example from Level 4 Report

FORM HMNORGANIC-2
MITIAL AND COMNTINUIMG CALIBRATION VERIFICATION

Lab Mames: Pace Arshdical - Minnesots S0 Mo @ 10443891 Contract Rocker

initial Calibration Verifioation Souras:

Cordinging Callaration Verfication Source: 174801

Loncentration Units:  ugil Instrument 100 10ICM3

Continging Salibration Verdication

DYAUSB0IE D510 RWOREHE S0 GEOB/T01E U120

Sertrol

Aralyls Tiie Found %A Trug Foun ot Troe Found %R Lt

Arsenia &2 Bg B £t R i 857 TR B 8.2 H AN AR R
G agribm & a5 5B 30 #4.4 05 20 [5G H G
Catoim FWIQ THER ey IO 118G TI7R 6 113G 128

Ly #Q 87.9 HICR Gt &8 9.3 &1 587 084 -1
fran kb PEQD EU RS K 167G .2 195Q 108G 1078
Lofmgd &1 4.5 0 #0 840 oD B4 f: L B
Magrrsiug R 1140 LIRS I 11E TIAE 1000 113 2B
fanganese ) 872 it S5 Wi7e &0 #5.7 078

i O 0% R K 1030 WY 10 1R6E 1064 144

S0 YD 2iTA L 110G T3 3060 TIRG 1ia.2 e

IO [ TS I Y103 P FE0 107G W4 A1 EE
& 8835 LG faal 0] 1048 0 #78 HOES
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Figure 4 — Analysis Run Log Example from Level 4 Report
FORR XH ORGANICH
AMALYSIS RUN LOG
Lab Mame: Pace Analviical - Minnesola SDG Mo, 10443691 Contract Rotker
instegmert H IQICM3 Analyeis Method: EPA 2008
Start Date: DB/O4/2018 22-03 End Dale: 00820180297
Sample Name Leb Sample 1D |DF AsiCa|Cd[Cu ) Fel K [aiin[Bal Pb] 8§ [T
HEEE EOALD ZMBBE SCALY 1 siuleluwia|xlxis xlsiulx
B3 BCALT MBS BCAL S 1 AR AR AR A A R A S
SEBEHTCALL 20MBEF1TOALS i il xixixin|xix]x
SO BOALR PRGN BOALE i el et lw|wlxin xlalnlx
PYIUETIRA B 204951 30ALE 1 SRR RS AR AR
2D4GERZNCALY IO4BBSEOCALE 1 six sl ¥xxixlu|gin|x
21BEE1CALS 1 P x|l xfaluwln]xis]n
2y SOAGEREVIGY 1 REX X[ $ix | K| ¥l ®]|2ix]y
PNBEIZICE 1 aixlalxig i x|nixlx
4 1 sixlaluwia|xlxinlxlxiulx
1 AR AR A A A A R A S
i i X |Riw|®Ixin nlxix]x
i wix et nlxinlxlalxlx
1 SRR SRR A AR
1 sl siuix|xniglu|gin|x
1 CEaxxix{xfaiwln]xingxn
1 REX X[ $ix | K| HiiH]|2ix]y
FEF-ARI3ER 1044 BEG 10 1 ¥ EIEIES % ¥
OGS AT AAEIRT g X A % X
SOPERETME 1 « XEwix]x 4 X
1 % ¥iwiwlx X X
i % SR EBE % 3
SOEETNGY SHABBIRBOIY 1 A E L
2O4BERICOE IOBBEISCTE 1 i sl xnig u|gin{x
Ri-08- 081419 {OATBEE08 1 X SEEAE X X
BH-05-081418 A FERIING 1 NEIEARS %
B4 7001 8 44BERINTE 1 ¥ RS ERES ¥
P70 051418 10430 151 1 1 @y | X AEREE X
SOPBSEIMS SODBGPE 3 pEg | X IEIEAE X
MN-E1-0R1478 104 IEGIROT 1 podd | % ¥iwiwlx X X
POBRES 2OABEIIELOV 1 g fxfulwfedn]wlwinlx]alulx
PO4ABIY 1 Ese X PN | A [HRIN N RIX] K|l
PV4BERITCON SOEBHITOON 1 six sl x|nix u|gin{x
POGIIIROTH SOMEGASHOCE 1 i x[eiu]xloduln]xia]n
POASEIIRGANL 2049633B0FIL 1 REX X[ dix | Xl n|nin]y
FO4BRIAG00Y PNABBIADOCY 1 dlxlalsig i x|nixlx
PO4U5341 OO SOMBBIACTE 1 sxtulaluinlxeix]nlslnln

No sample result should be reported between ICVs or CCVs which do not meet criteria, but before

qualifying data based on ICV/CCV recoveries, consult the analysis run log to verify that sample results
were reported between the out-of-control calibration standards. Table 6 provides calibration curve

correlation requirements, as wells as ICV and CCV percent recovery criteria for differing analyses. Both
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recovery and frequency criteria must be met. If frequency criteria were not met, qualify all affected results
as estimated (J). Apply corrective actions in accordance with the rules in Table 7.

Table 6 — Calibration Criteria

Calibration . .
St Analysis Method Frequency Control Limits
cp
Calibrati
bt ](.m At beginning of run r>0.995
Curve Fit SW846
7470
I diately after inst t
oy " SW846 o 90-110% of truc value
ercur calibration and after a continuin
Y 7470A P & | EPA245.1-95-105%
EPA
245.1 Every ten samples, and after the last
CCV . 90-110% of true value
analytical sample
C?hbratl(,m SW846 At beginning of run r>0.998
Curve Fit 6020
SW846
6020A Immediately after instrument
icv Metals SWS46 calibration and after a continuing 90-110% of true value
6020B calibration failure
EPA
Everyt les, and after the last
cev 200.8 Very tel sampres, afd et te fast 1 90-110% of true value
. analytical sample
Calibrati o
aibra 1(_m At beginning of run r>0.995
Curve Fit SW846
6010B ; Tiatelv afier nstrument
oy SW846 o 90-110% of truc value
calibration and after a continuin
Metal 6010C libration fail & EPA 200.7 - 95-105%
etals calibration failure
° SW846 ¢
6010D 90-110% of true value
cev EPA Every ten samples, and after the last SW846 6010B - The
200.7 analytical sample RSD of the CCV must
be <5%
Calibration At beginni ¢ slope 96-106% of true
Curve Fit cetnning ot rul value
pH . S
o Immediately after calibration of pH .
Calibration . ) + 0.10 pH units
Check Alkalinity SM 2320B probe
Immediately after instrument
Icv calibration and after a continuing 90-110% of true value
calibration failure
15
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Calibration . ..
St Analysis Method Frequency Control Limits
€p
cev Every ten samp}es, and after the last 90-110% of true value
analytical sample
Calibration . .
co a >
Curve Fit At beginning of run r>0.995
EPA Immediately after instrument
cv NH;3 150.1 calibration and after a continuing 90-110% of true value
' calibration failure
Every ten samples, and after the last
ccv veryten samples, and attietthe 45t 90_110% of true value
analytical sample
Calibrati o
? 1ora 1(,)[1 At beginning of run r=>0.995
Curve Fit
SM 4500 Immediately after instrument
icv NO»/NO3 § calibration and after a continuing 90-110% of true value
NOs;-H o .
calibration failure
cov Every ten samp}es, and after the last 90-110% of true value
analytical sample
Calibration o
>
Curve Fit At beginning of run r>0.995
EPA Immediately after instrument
icv TKN 3;_ 12 calibration and after a continuing 90-110% of true value
o calibration failure
cev Every ten samp.les, and after the last 00-110% of true value
analytical sample
Calibration o
y >
Curve Fit At beginning of run r>0.995
Immediately after instrument
calibration and after a continuing
calibration failure
/ i ] - 0
Icv DOC/TOC SM 5310C DOFZ TQC analysis by. SM 53 IQC 90-110% of true value
calibration frequency is every six
months or as needed. Thus ICV
frequency may be six months.
High and . . .
Low Check Daily prior to.sample analysis unless 90-110% of true value
ICV is run that day.
Standards
16
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Calibration . ..
St Analysis Method Frequency Control Limits
€p
cev Every ten samp}es, and after the last 90-110% of true value
analytical sample
r > 0.990 Standard at
Calibration . or below RL must
. . At beginning of run e
Curve Fit recover within 60-
140% of true value
ASTM
Sulfate D516.90 Immediately after instrument
icv i calibration and after a continuing 80-120% of true value
calibration failure
cev Every ten samp.les, and after the last 80-120% of true value
analytical sample
Calibration
inni > 0.995
Curve Fit At beginning of run r=09
SM 4500 Immediately after instrument
Icv Chloride ’ CLE calibration and after a continuing 90-110% of true value
) calibration failure
cev Every ten samp?cs, and after the last 00-110% of true value
analytical sample
Calibration . r = 0.990 for each
) At beginning of run
Curve Fit analyte
Anions - -
(Bromide Immediately after instrument
Icv hlorid ’ EPA 300 calibration and after a continuing 90-110% of true value
crionae, calibration failure
fluoride, sulfate)
cov Every ten samp}es, and after the last 900-110% of true value
analytical sample
Calibration
o 10
Curve Fit At beginning of run slope 90-110%
SM 4500 Immediately after instrument
Icv Fluoride F.C calibration and after a continuing 90-110% of true value
’ calibration failure
cev Every ten samp}es, and after the last 90-110% of true value
analytical sample
Calibration Total SM4500P-
At beginning of >0.995
Curve Fit Phosphorus E cetnning ot rul =
17
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Calibration . ..
St Analysis Method Frequency Control Limits
€p
Immediately after instrument
Icv calibration and after a continuing 90-110% of true value
calibration failure
cov Every ten samp}es, and after the last 900-110% of true value
analytical sample
Calibration .
>
Curve Fit At beginning of run r>0.995
Chemical SM Immediately after inst t
emica 57900 mmediately after instrumen SMS220D - 95-105%
Icv Oxygen calibration and after a continuing ,
EPA o . EPA 410.4 - 90-10%
Demand (COD) calibration failure
4104
cev Every ten samples, and after the last SM5220D - 95-105%
analytical sample EPA 410.4 - 90-10%
Calibration . .
co a >
Curve Fit At beginning of run r>0.995
Immediately after instrument
Orthophosphate- | SM4500-P
cv P I(: sphate B/E calibration and after a continuing 90-110% of true value
calibration failure
cev Every ten samp?es, and after the last 90-110% of true value
analytical sample
Calibrati o
? 1ora 1(,)[1 At beginning of run r=>0.995
Curve Fit
Immediately after instrument
calibration and after a continuing
calibration failure
Icv Sulfide analysis by SM4500-S>D 90-110% of true value
calibration frequency is every six
SM4500- months or as needed. Thus ICV
Sulfide ). ;
S°D frequency may be six months.
High and
.Low. Daily prior to.sample analysis unless 00-110% of true value
calibration ICV is run that day.
checks
cev Every ten samp?es, and after the last 90-110% of true value
analytical sample
18
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Table 7 - Calibration Action

. . Calibrati . .
Calibration Results a l, e .1on Action for Samples Qualifier Code
Criteria
Calibrati t
atbration no Qualify all results unusable (R)
performed CcQ

Correlation coefficient Qualify results that are > MDL as

See Section

< the method 3.4 Tables estimated () CR
requirement Qualify non-detects as estimated (UJ)

ICV/CCV %R < 67% 80-120% Qualify results that are > MDL as

ICV/CCV %R < 75% 90-110% estimated low (J-) ICV/CCV

ICV/CCV %R < 79% 95-105% Qualify non-detects as estimated (UJ)

ICV/CCV %R 67-79% 80-120% Qualify results that are > MDL as
ICV/CCV %R 75-89% 90-110% estimated low (J-) ICV/CCV
ICV/CCV %R 79-104% | 95-105% Qualify non-detects as estimated (UJ)

ICV/CCV %R 121- 80-120% L s that > MDL
ICV/CCV %R 111- 90-110% Qualify results that are = as ICv/iceV
estimated high (J+)
ICV/CCV %R 106- )
No action for non-detects
119% 95-105%

ICV/CCV %R > 136% 80-120% Qualify results that are > MDL as
ICV/CCV %R > 125% 90-110% estimated high (J+) ICV/CCV
ICV/CCV %R > 119% 95-105% No action for non-detects
ICV/CCV %R > 175% 80-120% Qualify results that are > MDL as
ICV/CCV %R > 160% 90-110% unusable (R) ICV/CCV
ICV/CCV %R > 153% 95-105% No action for non-detects

3.3.% Laboratory Blank Data

Ideally, all laboratory blanks including initial calibration blanks (ICBs), continuing calibration blanks
(CCBs), method blanks (MBs) or preparation blanks (PBs), should be non-detect (U-flagged by the
laboratory) or have a reported value < MDL. MDL values are statistically calculated on no less than an
annual basis, and these may change year to year. When referencing laboratory QC requirements in project
QAPPs, be aware that validation criteria for blanks differs from laboratory blank criteria. The validator
assesses blanks to the MDL; whereas the laboratory blank criteria is a value < the RL or % the RL. Were
the laboratory to repeat an analysis until all blank results were non-detect, they could consume the entire
client sample volume and be unable to perform laboratory QCs such as a matrix spike or duplicate
sample.

19
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All laboratory analyses require a MB (can also be identified as a preparation blank) at a frequency of one
MB per batch of 20 of fewer samples. All analyses which require calibrations (calibration samples are not
applicable to solids determinations, i.e. TDS and TSS) must analyze an ICB at the beginning of the
analytical run, immediately after the ICV, and a CCB every ten samples, immediately after the CCV.
Ensure that the required frequency was met when assessing laboratory blank results; and qualify affected
data as estimated (J) if the frequency was not met.

Where there are positive and negative blank detections, qualification is assigned based on the highest
absolute blank value. Once a data validation qualifier has been applied, add reason code “ICB”, “CCB”,
or “MB” as appropriate. For laboratory ICB/CCB results > than laboratory criteria, analysis should have
been terminated, and the contamination source determined and corrected. If necessary, the instrument
should have been recalibrated and any sample analyzed since the last in-control blank should have been
re-analyzed. When assessing ICB/CCB results, ensure that sample results were reported between out of
control blank detections. For method blank detections > criteria, each sample result <10x the blank value
should have been re-digested (if applicable) and reanalyzed. If sample results are non-detect, this is not
required. If re-analysis was not possible (sample volume was consumed), the sample results should be
qualified. To assign qualification to sample results based on a laboratory blank detection, the instrument
value must be used. The instrument value is calculated by dividing the sample result by the dilution
factor.

BPSOU project data dumps include a field “ModifiedMDL (mg/L)”. In the event of laboratory blank
detections, the maximum blank detection which affected sample results should be entered in this field.
For other projects, check with the project manager or project quality assurance officer prior to entering
any laboratory blank results into this field. Although sample results are assessed in comparison to
laboratory blank results, a laboratory blank result should never be substituted for the MDL. A laboratory
blank result is a single result at a single point in time; whereas MDLs are determined by a statistical
process every thirteen months, at a minimum. MDLs are determined by analyzing a minimum of seven
spiked samples and seven blank samples in at least three batches on three separate calendar days, with the
analyses spread across all instruments to which the MDL will be applied. Statistical analysis is then
applied to the sample results to determine the MDL.

Table 8 — Laboratory Blank Action

Lab Blank Result | Sample Results Action for Samples
>MDL, but < 1.5x | Non-detect No action
MDL > MDL, but <RL No action
>RL No action
Non-detect No action
> 1.5%x MDL > MDL, but <RL Qualify results as estimated non-detect (UJ)
>RL, but < 10x blank | Qualify results as estimated high (J+)
>10x blank value No action
See action above for 1.5x MDL value. If any sample results are > MDL and <
> RL 10x the blank value, note in the Data Validation Summary that the laboratory
failed to re-digest (if applicable) and reanalyze the affected samples. Reanalysis
is not required for sample results < MDL or > 10X the blank detection.
20
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Lab Blank Result | Sample Results Action for Samples
<2x (-MDL) Non-detect Qualify results as estimated (UJ)

< 5% absolute blank Qualify results as estimated low (J-)
Lab Sample Report Level Frequency’
ICB L3, L4 At beginning of analytical run, immediately after ICV
CCB L3, L4 One in every 10 samples, immediately after CCV
MB L2,L3, L4 One per batch of 20 or fewer samples

'TCB/CCB samples not applicable to gravimetric (solids) analyses

3.3.4 Contract Required Detection Limit (CRDL)
Not all analyses include a contract required detection limit (CRDL) sample. These samples simply check
the recoveries of standards which have analyte present at the CRDL. Recoveries are calculated by:

%R = FoundValue 100
“F Truevalue
Frequency and recovery requirements for CRDL samples are detailed below in Table 9. Note that these
laboratory samples will only be reported in Level 3 or 4 packages. Corrective actions for out of control

CRDL samples are presented in Table 10.

Table 9 - Contract Required Detection Limit/Reporting Limit Criteria

T :
Ca ;’lt)erz;ﬂon Analysis Method Frequency Control Limits
SW846
7470
Mercury SW846 At the beginning of each run. 70-130%
T4T0A
EPA 2451
Contract SW846
Required 6020 .
D . At the beginning of each run for 6020/200.8 - 60-
etection SW846 7 A 7 .
Limit Metals GO20A every analytfe oi.” interest 140% )
(CRDL) SWS46 6020A - at the beginning of each mun | 6020A - 70-130%
and at the end of each analytical batch | 6020B - 80-120%
6020B
EPA 200.8
SW8g46 . .
Metals 6010B Atthe beg;zz;ngeos fiﬁ:ﬁ? for every 60-140%
EPA 200.7 v

'Reported only in Level 3 and Level 4 packages
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Table 16 — CRDL Action

Calibration Criteria Action for Samples Qualifier Code

CRDL < method criteria J- CRQL

CRDL > method criteria I+ CRQL

3.3.5 Interference Check Sample (ISC) Results

An interference check sample (ICS) is applicable to ICP-MS and ICP-AES analyses, and the purpose is to
determine the instrument’s capability to overcome common interferences. These samples will be reported
only in Level 3 or Level 4 packages. The ICS consists of two solutions, solution A and solution AB.
Solution A contains high concentrations of interferents, while solution AB contains the interferents and
mid-range concentrations of the target analytes. The two solutions are run consecutively, at the beginning
of the analytical sequence, but not before the ICV. The ICSA is run first, followed by the ICSAB, which
is immediately followed by a CCV. ICS recovery are calculated by:

%R = Found Value 100
True Value

Table 11 states ICS criteria; while corrective actions for out of control results can be found in Table 12.
Should data be qualified for out of control ICS recoveries, assign reason code “ICS”. Typically, raw data
does not contain results for interferents within the samples (this is the concentration of an interferent in
each sample, this is not the sample result). If the raw data does contain interferent concentrations for each
sample, apply the actions in Table 12 to all samples which have interferent concentrations within 10% of
the ICS interferent concentrations. If the raw data does not contain sample interferent concentrations, use
Table 12 to assess samples based only on the ICS results.

Table 11 — Interference Check Sample Criteria

Calibration . -
Step! Analysis Method Frequency Control Limits
SW846 6020
SW846 6020A
Metals | sww46 60208
EPA 200.8 At the beginning of each 80-120% R for analytes
Interference Check ' analytical sequence, or a included in the ICS, <
Sample (ICS) SW346 60108 htl?lmngl.lmh of txylce per ;ﬁ‘—hour RL] fc:lr Zn.aly}“t]es not
Vetals SWR46 6010C shift, whichever 1s more frequent. included in the ICS
SW846 6010D
EPA 200.7

'Reported only in Level 3 and Level 4 packages
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Table 12 — Interference Check Sample Action

ICS Results Action for Samples
ICS not analyzed at required Qualify all results as unusable (R)
frequency

ICS not analyzed i er
not anatyzec i propet Use professional judgment
sequence

Qualify results > MDL as estimated low (J-)

ICS %R <50%
° ° Qualify non-detects as unusable (R)

ICS %R 50-79% [or ICS found Qualify results > MDL as estimated low (J-)

value is < (true value — 2xRL), . .
whichever is lower] Qualify non-detects as estimated (UJ)

ICS %R >120% [or ICS true value Qualify results > MDL as estimated high (J+)
is > (true value + 2xRL), whichever

. No action for non-detects
1s greater]

Use professional judgement (detects J+ or R)
ICS %R > 150%
No actions for non-detects

Apply to analyte results > MDLs if
samples have detections of analytes

not present in ICS. Samples with Qualify results > MDL as estimated high (J+)
level of interferents comparable to
or higher than interferent levels in No action for non-detects

the ICS and analyte concentration
near the ICS level

Apply to negative sample results Qualify detects < 10x the l negative result l as

(but absolute value is > MDL) for estimated low (J-)

analytes that are not present in the
ICS solution. Samples with level of
interferents comparable to or higher Qualify non-detects as estimated (UJ)
than interferent levels in the ICS

3.3.6 Internal Standards Relative Intensity

Internal standards are applicable to ICP analyses, and these are reported only in Level 3 and Level 4
packages. An internal standard is added to each client sample and the response is monitored throughout
the run. The internal standard is made up of analytes which are not typically seen in environmental
samples, such as thorium, germanium, scandium, or indium'!®, among others. The purpose is to detect
instrument drift. The internal standard response is compared to the standard’s initial response in the
calibration blank. Control limits for internal standards are presented in Table 13, while Table 14 presents

actions for out of control responses. Qualified data should be given the validation code “IS”.
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Table 13 — Internal Standards Relative Response Criteria

li i ,
Ca ;lt):;fmn Analysis Method Frequency Control Limits
6020 - Any one internal standard's absolute
intensity in ICB/CCB and ISCAB must be
within 80-120% of original intensity in
SWS46 associated calibration blank, The absolute
intensity of any one standard in samples and
6020 e s
SWR46 remaining QC samples must be within 30-
120% of original intensity in associated
6020A o
SWR4E Monit calibration blank.
_Om o 6020A/6020B - Response in standards and
6020B signal o . .
Internal EPA 200.8  tensit samples 70-125% of response in associated
Standard Metals ' ﬂin enil yt blank
Response th lougl 0}1 ! EPA 200.8 - Response in standards and
¢ analytica samples 60-125% of response in associated
i blank
SW846
6010B
Sé\(x%f Response in standards and samples 70-130%
SW846 of response in associated blank
6010D
EPA 200.7

Reported in Level 3 and Level 4 packages

Table 14 — Internal Standards Response Action

Calibration Criteria Action for Samples Qualifier Code

Internal standard response <
method criteria and sample was J- IS
not diluted and re-analyzed

Internal standard response >
method criteria and sample was I+ IS
not diluted and re-analyzed
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3.3.7 Laboratory Control Sample (LCS) Result

A laboratory control sample (LCS) is required for nearly all analyses. The LCS is a DI water spiked with
known concentrations of all target analytes. For soils analyses, the LCS is a spiked non-metal containing
matrix. The LCS may also be referred to as a laboratory fortified blank (LFB). The LCS is assessed on
percent recovery:

%R = Found Value 100
o= rrue Value

If the LCS recovery does not fall within control limits, the analysis should be terminated, the problem
corrected, and associated samples reanalyzed. Occasionally, an LCS result is not within criteria, and analysis
proceeds. This may occur if all client sample volume has been consumed. Frequency and control limits for the
LCS are provided in

25
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Table 15, while Table 16 provides corrective actions.

Several analyses require a laboratory control sample duplicate. This is a separate sample from the
laboratory duplicate. The LCSD is a duplicate sample of the LCS. The LCSD percent recovery is assessed
identically to the LCS; and in addition, the LCS/LCSD are assessed in terms of relative percent difference
(RPD) between the two sample results. This tests the laboratory’s repeatability, or precision. The
LCS/LCSD RPD is determined by:

|Lcs — Lesp

Ofy —
RPD% = —jrsresp < 100

2

Like the LCS, if the LCSD recovery does not fall within the control limits specified in, analysis should be
terminated, the problem corrected, and affected samples re-analyzed. If LCS/LCSD precision (RPD) is
outside of control limits, analysis should be terminated, the problem corrected, and affected samples re-
analyzed. The frequency and control limits for the few samples which required LCSDs are included in
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Table 15, and the corrective action for unacceptable RPDs is at the end of Table 16.
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Table 15 - Laboratory Control Sample/Laboratory Control Sample Duplicate Criteria

Calibration Step' Analysis Method Frequency Control Limits
SW_846 7470
SWRAE 80-120% of true value
Mercury EPA 245.1 - 85-115%
7470A Ftrue val
EPA 245.1 ot frue vatue
SWg46 6020
SW846
6020A 80-120% of true value
. 8- 85-115¢
Metals SW846 EPAOZfOt?ui Vzl‘jucll %%
6020B
EPA 200.8
SW846
6010B
SW846 80-120%
Metals 6010C EPA 200.7 - 85-115%
SW846 of true value
6010D
EPA 200.7
Alkalinity 90-110% of true value
Laboratory Control SM 2320B One i 20 1
ne in ever samples
Spike (LCS) (LCS & LCSD) Y P RPD <20%
TDS/TSS SM 80-120% of true value
7
(LCS & LCSD)? | 2940C/2540D RPD < 10%
NH; EPA 350.1
SM 4500
NO,/NO; NO.-H 90-110% of true value
TKN EPA 351.2
DOC/TOC SM 5310C
80-120% of true value
Sulfate - )
AST%$516 RPD <20%
(LCS & LCSD)
SM 4500-Cl
Chloride E
” 90-110% of true value
Anions EPA 300.0
28
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Calibration Step' Analysis Method Frequency Control Limits
Fluoride SM 4500-F-C
Total .
Phosphorus SM4500P E
SM 5220D
COD
EPA 4104
Sulfide SM4500-S*D 80-120% of true value
Orthophosphate- | SM4500-P
op ;Sp ate B/E 90-110% of true value

'Reported in Level 2, Level 3, and Level 4 packages

TDS/TSS — LCSD sample may be analyzed in place of laboratory duplicate at the analyst’s discretion. TDS/TSS
duplicate sample frequency criteria of 1 in 10 samples must be met.

Table 16 — Laboratory Control Sample/Lab Control Sample Duplicate Action

Calibration Calibration Action for Sambples Qualifier
i
Results' Criteria p Code
LCS not performed Use professional judgement. Ir.lv.esti gate Wh}f
. 1 per batch of | LCS was not performed. At a minimum, qualify

at required .

g 20 or fewer detects as estimated (J) and non-detects as

requenc

d Y samples estimated non-detect (UJ) LCS
70-130%

Qualify results that are > MDL as estimated low

80-120%
LCS %R < 40% ° (J-) LCS
83-115% Qualify non-detects rejected (R)
90-110% S
LCS %R 40-69% 70-130%
LCS %R 40-79% 80-120% Qualify results that are > MDL as estimated low
J-) LCS
LCS %R 40-84% 85-115% Qualify non-detects as estimated non-detect (UJ)
LCS %R 40-89% 90-110%
LCS %R 131-150% 70-130%
LCS

LCS %R 121-150% 80-120%
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Calibration Calibration Action for Samoles Qualifier
Results! Criteria P Code
LCS %R 116-150% 85-115% Qualify results that are > MDL as estimated
high (J+)
LCS %R 111-150% 90-110% No action for non-detects
70-130%
80-120% Qualify results that are > MDL Rejected (R)
LCS %R >150% , LCS
’ ° 85-115% No action for non-detects
90-110%
< 10% RPD
LCS/LCSD RPD > =
Heria (10%. 20% Qualify affected results as estimated (J) RPD
criteria (10%, o) <20% RPD

'LCS results are reported in Level 2, Level 3, and Level 4 packages

3.3.2 Laboratory Duplicate Sample (LDS) Results

The purpose of the laboratory duplicate sample is to assess the laboratory and method precision. The LDS
is a second aliquot of a client sample that is treated identically to the primary aliquot. Known field blanks
should not be used for the LDS. LDS frequency and acceptance criteria are provided in Table 15. In many
cases, the matrix spike duplicate (MSD) is used as the LDS. Refer to Section 3.3.9 for a discussion of
MSD samples. As Table 17 indicates, the LDS is assessed on the RPD between the primary and duplicate
sample. The RPD is determined by:

Where S =sample
D = duplicate

Table 18 provides corrective actions for LDS RPDs greater than criteria. The criteria in Table 18 are
applicable when both the primary and duplicate sample concentrations are > 5X the RL. If either the
primary or duplicate sample result is < 5X the RL, a difference < the RL between the two results is
acceptable.

In assessing LDS RPDs, the sample matrix should be considered. If the parent sample used for the
laboratory duplicate sample is dissimilar from other samples in the laboratory quality control (QC) batch,
then only the parent sample and samples similar to the parent should be qualified. Sample similarity can
be assessed by considering sample field data (pH, SC, ORP), site and sampling documentation (sample
location, soil moisture, soil type) and laboratory data such as TSS, TDS, alkalinity, reactive sulfide, and
anions. The sample data itself can also be used, such as very high analyte concentrations compared to all
other samples in the laboratory QC batch. If sample similarity cannot be assessed, or the validator is not
confident that samples are dissimilar, the most conservative approach is to qualify all samples in the QC
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batch. Since the sample matrix is considered, any field collected blank which consists of DI water should
not be qualified because of LDS RPDs that exceed acceptance criteria. Known field blank samples should

not be used as the LDS primary sample; but given that the analyst may not be aware of which samples are

blanks, there are times that this occurs. Should LDS RPDs be greater than acceptance criteria, and the
parent sample was a blank (DI water), the blank, along with all other samples in the QC batch, would be

qualified. Although the blank matrix is dissimilar to the other samples, a duplicate sample of DI water
with an RPD > acceptance criteria indicates a problem; thus, all associated data should be qualified.

Greater variability is expected in solid samples (soil) than in aqueous samples; thus, LDS criteria for solid
samples is <35% RPD. For solid sample results < 5X the RL, a difference < 2XRL between the primary
and duplicate result is acceptable.

Several analyses require more than one LDS; thus, two LDS samples are analyzed per QC batch. If only
one of the RPDs exceeds criteria, qualifications result. Apply qualifications only to the failing analytes.

For example, an anion analysis by EPA 300 may include bromide, chloride, fluoride, and sulfate. If only
the bromide RPD exceeds criteria, only bromide results would be qualified. Data qualified for LDS RPD
is given the reason code “RPD”. Note that in many cases, the MSD sample is used for the LDS.

Table 17 — Laboratory Duplicate Sample Criteria
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SW846 7470
Mercury (MSD) SW846 7470A | One in every 20 samples <20% RPD
EPA 245.1
SW846 6020
SW846 6020A
Metals (MSD) SWS46 60208 One in every 20 samples <20% RPD
EPA 200.8
SW846 6010B
Laboratory Metals (MSD SW846 6010C One i 20 1 <20% RPD
Duplicate etals ( ) SW846 6010D ne in every 20 samples <20%
Sample (LDS) EPA 200.7
Alkalinity (MSD) SM2320B One in every 10 samples <20% RPD
NH: (MSD) EPA 350.1 One in every 10 samples <20% RPD
SM 4500 NOs-
NO2/NO3 (MSD) q ’ One in every 10 samples <30% RPD
TKN (MSD
(MSD or EPA 3512 | One inevery 20 samples | < 20% RPD
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Calibrati . Control
a ;t;‘;llon Analysis Method Frequency L()irril;tz
TDS/TSS SM One in every 10 1 <10 % RPD
[ 2540C/2540D ne in every 10 samples < 0
DOC/TOC SM 5310C One in every 20 samples <25% RPD
ASTM D516-
Sulfate (MSD) 90 One in every 10 samples <30% RPD

Chloride (MSD) SM 4500-C1E | One in every 10 samples <20% RPD

Anions (MSD) EPA 300.0 One in every 10 samples <20% RPD

Fluoride (MSD) SM 4500-F-C | One in every 10 samples <20% RPD

Total Phosphorus
oral PHOSPHOTES 1 SM4500PE | Onein every 10 samples | < 30% RPD
(MSD)
LDS
COD (MSD or SM 5220D
One in every 10 sampl <20% RPD
alternate) EPA 410.4 ne in evety T samples |- = <V
Sulfide SM4500-S>D | One in every 10 samples <20% RPD
Orthophosphate-P
OPROSPRALE™ | SM4500-P B/E | One in every 10 samples | < 30% RPD
(MSD)
Above
LDS Metals (solids)? applicable One in every 20 samples <35% RPD
analyses

TReported in Level 2, Level 3, and Level 4 packages
2Additional Solids see Section XX

Table 18 — Laboratory Duplicate Sample Action

Duplicate Sample Results’ Action for Samples

Use professional judgement. Investigate why

[ DS not vetrformed at required frequenc LDS was not analyzed. At a minimum, qualify
P q g y detects as estimated (J) and non-detects as

estimated (UJ)
Both original and duplicate sample results > 5X | Qualify results that are > MDL as estimated (J)
RL and RPD > Table 17 criteria Qualify non-detects as estimated non-detect
(Ul
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Duplicate Sample Results Action for Samples

Original sample or duplicate sample < 5X the RL | Qualify results that are > MDL as estimated (J)

(including non-detects) and absolute difference Qualify non-detects as estimated non-detect
between sample and duplicate > RL (uh
Both original and duplicate sample results 2 5X No action

RL and RPD < Table 17 criteria
Original sample or duplicate sample < 5X the RL

(including non-detects) and absolute difference No action
between sample and duplicate <RL

IReported in Level 2, Level 3, and Level 4 packages

3.3.% Matrix Spike (MS) Results

The matrix spike (MS) sample is a client sample spiked with a known amount of analyte. The purpose of
the MS is to assess the effect of the sample matrix on the preparation and measurement methods. Often,
the laboratory duplicate sample requirement is met by analyzing a matrix spike duplicate (MSD) sample.
The MSD is a duplicate of the MS, that is, the same parent sample that is used for the MS is used for the
MSD. The spike concentration(s) of the MSD is identical to the concentration(s) used for the MS.
MS/MSD frequency and acceptance criteria vary with analysis, and these can be found in Table 19. As
Table 19 indicates, MS/MSD samples are assessed on recovery and on the RPD between the two samples.
RPD assessment was discussed above under laboratory duplicate samples, Section 3.3.8. MS/MSD
recoveries are assessed as:

SSR - SR
—e X

%R =
% SA

100

Where SSR = spiked sample result
SR = sample result
SA = spike added
When the sample result (SR) is < the MDL, use a value of zero for SR when calculating the recovery.

Table 20 provides corrective actions for out of control MS/MSD recoveries. Corrective actions for
MS/MSD RPDs are discussed in Section 3.3.8. An exception to the qualification criteria in Table 20 is
when the parent sample concentration is > 4X the spike concentration. If this is the case, the recovery
criteria are waived.

In assessing MS/MSD recoveries, the sample matrix should be considered. If the parent sample used for
the MS/MSD is dissimilar from other samples in the laboratory quality control (QC) batch, then only the
parent sample and samples similar to the parent should be qualified. Sample similarity can be assessed by
considering sample field data (pH, SC, ORP, soil type for solid samples) and laboratory data such as TSS,
TDS, alkalinity, reactive sulfide, and anions. The sample data itself can also be used, such as very high
analyte concentrations compared to all other samples in the laboratory QC batch. If sample similarity
cannot be assessed, or the validator is not confident that samples are dissimilar, the most conservative
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approach is to qualify all samples in the QC batch. Since the sample matrix is considered, any field
collected blank which consists of DI water should not be qualified because of MS/MSD recoveries that do
not meet acceptance criteria. Known field blank samples should not be used as the MS parent sample; but
given that the analyst may not be aware of which samples are blanks, there are times that this occurs.
Should MS/MSD recoveries fall outside of acceptance criteria, and the parent sample was a blank (DI
water), the blank, along with all other samples in the QC batch, would be qualified. Although the blank
matrix is dissimilar to the other samples, out of control recoveries of spiked DI water indicate a problem;
thus, all associated data should be qualified.

Many analyses require a matrix spike sample at a 10% frequency; thus, two MS samples, and possibly
two MSDs are analyzed per QC batch. If only one of the spiked sample recoveries does not meet criteria,
qualifications result. Apply qualifications only to the failing analytes. For example, an ICP analysis by
EPA 200.8 may include arsenic, cadmium, copper, lead, manganese, and zinc. If only the zinc recovery
does not meet criteria, only zinc results would be qualified. Data qualified for MS or MSD recoveries is
given the reason code “MS”.
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Table 19 — Matrix Spike/Matrix Spike Duplicate Criteria

Calibration Step' Analysis Method Frequency Control Limits
~ o .
SWS46 7470 One per batch of 20 samgﬂes 80-120% of true value
EPA 245.1 - 1 per batch & if > 11 EPA 245.1 - 70-130% of true
Mercury SW846 7T470A . . .
EPA 245.1 samples in a batch, an additional MS is value
o required. <20% RPD
SW846 6020 MS One in every 20 samples 75-125% of true value
Metal SW846 6020A EPA 200.8 MS - One in every 10 EPA 200.8 - 70-130% of true
etals i
SWE846 6020B samples value
EPA 200.8 MSD one in every 20 samples <20% RPD
SWE846 6010B MS One ; 20 1 75-125% of true value
. : i ne in eve samples
Matrix Spike Metals SW846 6010C EPA 2007 - 1 MS oor 10 emr 1 EPA 200.7 - 70-130% of true
(MS)/Matrix SW846 6010D MsD 1 han o F value
Spike Duplicate EPA 200.7 <20% RPD
(MSD)
_ 80-120% of true value
Alkalinity SM2320B <20% RPD
90-110% of true val
NH; (MSD) EPA 350.1 One in every 10 samples s 2‘(’);’/0 é;%va ue
80-120% of true value
NO/NOs SM 4500 NOs-H <30% RPD
MS 1in 10 90-110% of true value
TN EPA351.2 MSD 1 in 20 <20% RPD
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Calibration Step' Analysis Method Frequency Control Limits
One in every 20 samples
MS DOC/TOC SM 5310C No MSD 80-120% of true value
)
80-120% of true value
Sulfat ASTM D516-90
. <30% RPD
One in every 10 samples
) 80-120% of true value
Chloride SM 4500-C1 E <20% RPD
o e - - _ 0 o
MS/MSD Anions EPA 300.0 More frequent of 1 per batch or 1 per 10 90-110% of true value
samples <20% RPD
80-120% of true value
Fluorid SM 4500-F-C
uoride <20% RPD
80-120% of't I
Total Phosphorus SM4500P E . 0O e vae
One in every 10 samples <30% RPD
MS/MSD (or SM 5220D SM 5220D 80-120%
alternate duplicate COD EPA 410.4 EPA 410.4 90-110%
sample) ' <20% RPD
5 One in every 20 samples
MS Sulfide SM4500-S*D No MSD 75-125% of true value
)
One in 10 with a max of 2 MS/MSD 80-120%
MS/MSD Orthophosphate-P SM4500-P B/E
rHophosphate pairs per batch of 20 <30% RPD

'Reported in Level 2, Level 3, and Level 4 packages
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Table 20 - Matrix Spike/Matrix Spike Duplicate Recovery Action

MS Sample Results’ Calibration Action for Samples Qualifier
Criteria Code
Use professional judgement. Investigate
MS not performed at why MS was not performed. At a minimum,
required frequency As specified in qualify detects as estimated (J) and non-
Table 15 detects as estimated (UJ) MS
70-130%
75.125% Qualify results that are > MDL as estimated
MS/MSD %R < 30% low (J-) MS
80-120% Qualify non-detects rejected (R)
90-110%
MS/MSD %R 30-69% 70-130%
MS/MSD %R 30-74% 751959 Qualify results that are > MDL as estimated
- (]
low (J-) MS
MS/MSD %R 30-79% 80-120% Qualify non-detects as estimated (UJ)
MS/MSD %R 30-89% 00-110%
MS/MSD %R >130% 70-130%
MS/MSD %R > 125% 75.125% Qualify results thajt are > MDL as estimated
" " . high (J+) MS
MS/MSD %R >120% 80-120% No action for non-detects
MS/MSD %R >110% 90-110%

'MS/MSD results are reported in Level 2, Level 3, and Level 4 packages

3.3.9.1 Post digestion spike

Post-digestion spike (PDS) samples are applicable to ICP data and are required for the analytical methods
listed in Table 21 when the MS recovery falls outside of criteria, and the parent sample concentration is <
4X the spike concentration. The PDS must be assessed only for the analytes that did not meet MS criteria.
A matrix spike sample is spiked at the beginning of the sample preparation process, while the PDS is
spiked after the sample has gone through preparation. Table 21 provides PDS criteria, while Table 22
provides corrective actions for samples that do not meet MS and PDS criteria. If a PDS is analyzed, the
results are reported only in Level 3 and Level 4 packages. When assessing PDS recoveries consider
sample similarity in the manner described in Section 3.3.9 Matrix Spike (MS) Results. Since a PDS
sample is analyzed only when there is an MS result which does not meet criteria, the code “MS,PDS”
should be used when samples are qualified for MS and PDS results.
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Table 21— Post Digestion Spike Criteria

Laboratory QC' | Analysis | Method Frequency Control Limits®
SW846
6020 6020/6020A 80-120% of true
SW846 One per QC batch if MS/MSD ?
Metals 6020A tside of 75-125% value
fecovery outside ot /o-12£570 6020B 75-125% of true value
SW846
Post digestion 6020B
spike SW8g46
6010B .
SW846 One per QC batch if MS/MSD 60108 85-120% of true value
Metals 6010C recovery outside of 75-125% 6010C 80-120% of true value
’ 24 0 6010D 75-125% of true value
SW846
6010D

'Reported in Level 3 and Level 4 packages

2Post digestion spike assessment is required only for elements failing MS recovery criteria

Table 22 — Post Digestion Spike Action

Spiked
Sample Applicable Method Action for Samples
Results
MS %R <
30% 6020B Qualify results that are > MDL as estimated low (J-)
PDS %R < 6010D Qualify non-detects as rejected (R)
75%
MS %R < 6020
30% 6020A Qualify results that are > MDL as estimated low (J-)
PDS %R < Qualify non-detects as rejected (R)
6010C
80%
MS %R <
30% 6010B Qualify results that are > MDL as estimated low (J-)
PDS %R < Qualify non-detects as rejected (R)
85%
MS %R <
30% 6020B Qualify results that are > MDL as estimated (J)
PDS %R > 6010D Qualify non-detects as estimated (UJ)
75%
MS %R < 6020
30% 6020A Qualify results that are > MDL as estimated (J)
PDS %R > Qualify non-detects as estimated (UJ)
6010C
80%
MS %R <
30% 6010B Qualify results that are > MDL as estimated (J)
PDS %R > Qualify non-detects as estimated (UJ)
85%
MS %R 30- 6020B Qualify results that are > MDL as estimated low (J-)
74% 6010D Qualify non-detects as estimated (UJ)
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Spiked
Sample Applicable Method Action for Samples
Results
PDS %R <
75%
MS %R 30- 6020
74% 6020A Qualify results that are > MDL as estimated low (J-)
PDS %R < ] Qualify non-detects as estimated (UJ)
6010C
80%
MS %R 30-
74% 60108 Qualify results that are > MDL as estimated low (J-)
PDS %R < Qualify non-detects as estimated (UJ)
85%
MS %R >
125% 6020B Qualify results that are > MDL as estimated high (J+)
PDS %R > 6010D No action for non-detects
125%
MS %R > 6020
125% 6020A Qualify results that are > MDL as estimated high (J+)
PDS %R > 6010B No action for non-detects
120% 6010C
MS %R >
125% 6020B Qualify results that are > MDL as estimated (J)
PDS %R < 6010D No action for non-detects
125%
MS %R > 6020
125% 6020A Qualify results that are > MDL as estimated (J)
PDS %R < 6010B No action for non-detects
120% 6010C
MS %R <
30% All Qualify results that are > MDL as estimated low (J-)
No PDS Qualify non-detects as rejected (R)
performed
MS %R 30-
74% All Qualify results that are > MDL as estimated low (J-)
No PDS Qualify non-detects as estimated (UJ)
performed
MS %R 75-
4]
Nol %%/SO i All No action
required
MS %R >
125% All Qualify results that are > MDL as estimated high (J+)
No PDS No action for non-detects
performed
'Reported in Level 3 and Level 4 packages
*Post digestion spike assessment is required only for elements failing MS recovery criteria
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3.3.10 Serial Dilution Sample Results
Serial dilution (SD) samples are applicable to ICP data. The SD is a client sample which is diluted by a
factor of five. The dilution corrected result (SD result x 5) should be within a specific percent difference
of the original sample result, for samples in which the original concentration is sufficiently high. The SD
sample is an indication of physical or chemical interferences within the sample matrix. Serial dilution %
difference is determined by:

%Dif ference = x 100

|1-5|
1

Where 1 = initial sample result
S = serial dilution result

Since SD samples assess matrix interference, field blank samples should not be used for the initial
sample. Additionally, as with MS and PDS samples, sample similarity should be considered when
assessing SD results; and since field blank samples are of a differing matrix, they are not qualified for SD
samples which do not meet criteria. Serial dilution results are reported only in Level 3 and Level 4
packages. Table 23 specifies analyses for which SD samples are applicable, and acceptance criteria; while
Table 24 presents actions for non-compliant SD results. The code “SD” should be used for samples

qualified for serial dilution results which do not meet criteria.

Table 23 — Serial Dilution Criteria

Labarcalt ory Analysis | Method | Frequency Control Limits
SW846 6020 One in 6020/6020A/EPA 200.8 - 1:5 dilution 10%
Serial SW846 every batch difference of or%ginal result when original
Dilution Metals 60204 of 20 or sample Is = >0X the MDL .
(SD) SWg46 fower 6020B - 20% difference of 1:5 dilution of
6020B MS or samples with concentration 25X the
EPA 200.8 samples lower limit of quantification in parent sample
SW846 6010B, 6010C - 10% difference of original
6010B One in result when original sample is > 10X the RL.
Serial SW846 every batch 6010D - 20% difference of 1:5 dilution of
Dilution Metals 6010C of 20 or MS or samples with concentration 25X the
(SD) SW846 fewer lower limit of quantification in parent sample
6010D samples EPA 200.7 - 10% difference for original
EPA 200.7 samples = 50X the MDL

'Reported in Level 3 and Level 4 packages
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Table 24 — Serial Dilution Action

. Original i
SD Result! AII\)/E :ﬁi‘(;le Sample Action for Samples ng:)l:;:el
Concentration
3D not Use professional judgement.
erformed at One per batch Investigate why MS was not
P required of 20 or fewer NA performed. At a minimum, qualify SD
frequenc samples detects as estimated (J) and non-
i Y detects as estimated (UJ)
SW846 6020
D SW846 6020A Qualify results that are > MDL as
Y%Difference | . b5 200-8 > 50X MDL . cstimated (J) SD
(%D) > 10% SW846 6010B Qualify non-detects as estimated non-
‘ SW846 6010C detect (UJ)
EPA 200.7
SW8466020
SW846 6020A
0
DD eS| < 50X MDL No Qualification
(]
SW846 6010C
EPA 200.7
g %fnig?)?ler Qualify results that are > MDL as
SD %D > SW846 6020B santification estimated (J) D
20% SW846 6010D gr 1:5 dilution Qualify non-detects as estimated non-
of MS detect (UJ)
SD %D > SW846 60208 ) 211551(1'(] 2‘;"61” No Qualification
Q
20% SW846 6010D quantification

!Serial dilution results are reported in Level 3 and Level 4 packages

3.4

Data Validation Process for Analytical Parameters

This section outlines validation steps by analytical parameter (mercury, metals, alkalinity, etc.). Since

laboratory packages present calibration and QC results by parameter, the most efficient way to assess data
is by parameter, rather than by QC sample. That is, assess all mercury calibration and QC sample results,
next assess all ICP calibration and QC sample results, and so on, rather than assessing blank results for all
analyses, assess LCS results for all analyses, etcetera. In assessing laboratory data for each parameter, use
the limits and corrective actions provided in Section 3.3.

34.1 Mercury Assessment
Mercury analyses are assessed for the calibration and QC samples found in Table 25.

142 Metals Assessment
Metals analyses are assessed for the calibration and QC samples found in Table 26.
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343 Alkalinity Assessment
Alkalinity analyses are assessed for the calibration and QC samples found in Table 27

344 Solids (TDS/TSS) Assessment
Nitrate + nitrite analyses are assessed for the calibration and QC samples found in
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Table 28.

.41 Nitrate +Nitrite Assessment
Nitrate + nitrite analyses are assessed for the calibration and QC samples found in Table 29

342 Ammonia Assessment
Ammonia analyses are assessed for the calibration and QC samples found in Table 30.

3.43 Total Kjeldahl Nitrogen (TKN} Assessment
TKN analyses are assessed for the calibration and QC samples found in Table 31.

344 Dissolved/Total Organic Carbon (DOC/TOC) Assessment
DOC and TOC analyses are assessed for the calibration and QC samples found in
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Table 32. The analytical method for DOC and TOC is identical; the difference is that a sample to be
analyzed for DOC is field filtered.

3.4.5 Sulfate Analysis by ASTMD 516-90 Assessment
Sulfate analyses by ASTMD 516-90 are assessed for the calibration and QC samples found in Table 33.

3.6 Total Phosphorus Assessment
Total phosphorus analyses are assessed for the calibration and QC samples found in
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Table 34

3.4.7 Chloride Analysis by SM4500-C1 E Assessment
Chloride analyses by SM4500-CL E are assessed for the calibration and QC samples found in
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Table 35.

.48 Anion Analysis (Bromide, Chloride, Fluoride, and Sulfate) by EPA 300
Assessment
Anion analyses (bromide, chloride, fluoride, and sulfate) by EPA Method 300 are assessed for the calibration
and QC samples found in
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Table 36.

344 Fluoride Assessment
Fluoride analyses by SM4500-F-C analyses are assessed for the calibration and QC samples found in
Table 37.

3.4.10 Sulfide Assessment
Sulfide analyses are assessed for the calibration and QC samples found in
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Table 38.

3.4.11 Chemical Oxygen Demand (COD) Assessment
Chemical oxygen demand (COD) analyses are assessed for the calibration and QC samples found in Table 39
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3.4.12 Orthophosphate Assessment
Orthophosphate analyses are assessed for the calibration and QC samples found in Table 40.
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Table 25 - Mercury Calibration and Laboratory QC Sample Requirements

Laboratory .
Calibration/ Method Frequency Control Limits Action Table Level 2 | Level 3 Level 4
Report | Report | Report
QC Sample
Calibrati 8\28\7?/%2?70 Once in 24 hours or
anbration ) each time the r>0.995 Table 7 No Yes Yes
Curve Fit T470A instrument is set u
EPA 245.1 P
SW846 7470 Immediately after
SW846 instrument calibration 90-110% of true value
Icv T470A and after a continuing EPA 245.1 - 95-105%R Table 7 No Yes Yes
EPA 245.1 calibration failure
8\28\7?/%2?70 1 in 10 samples, and
CcCv ‘7 ATOA after the last analytical 90-110% of true value Table 7 No Yes Yes
EPA 245.1 sample
SW846 7470
SW846 At the beginning of SW846 7470/7470A 80-120%R
CRDL 7470A cach run. 245.1 70-130%R Table 9 No Yes Yes
EPA 245.1
8\28\;17%2?70 Immediately after
ICB : instrument calibration, <MDL Table 8 No Yes Yes
74704 following the CCV
EPA 245.1 oriowing the -
SW846 7470 1 in 10 samples and
SW846 after the last analytical
CCB TA70A sample, following <MDL Table 8 No Yes Yes
EPA 245.1 CCVs
SW846 7470
SW846 1 per batch of <20 :
MB TAT0A samples <MDL Table 8§ Yes Yes Yes
EPA 245.1
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Laboratory .
Calibration/ Method Frequency Control Limits Action Table Level 2 | Level 3 Level 4
Report | Report | Report
QC Sample
SW846 7470
SW846 1 per batch of <20 80-120% R
LES T470A samples EPA 245.1 - 85-115%R Table 16 Yes Yes Yes
EPA 245.1
LDS (MSD S“;if/%ézglm 1 per batch of <20
suffices as P - <20% RPD Table 18 Yes Yes Yes
LDS) 7470A samples
EPA 245.1
1 per batch of <20
Samples
8“;8\316822170 EPA 245.1 - 1 per 80-120%R
MS/MSD TAT0A batch & if > 11 EPA 245.1 - 70-130%R Table 20 Yes Yes Yes
EPA 245.1 samples in a batch, an <20% RPD
' additional MS is
required.
Table 26 — Metals Calibration and Laboratory QC Sample Requirements
Laboratory Level | Level | Level
QC 3 Method Frequency! Control Limits! Action Table 2 3 4
Report | Report | Report
SW846 6020 Prior to calibration mass calibration
Tun SW846 6020A Tunle foéuitfon within 0.1 amu Table 5 N v Ve
uning SWR46 6020B analyzed five 9% RSD of aboslute able 0 es es
EPA 200.8 tmes, signals < 5%
consecutively
SWg46 6020 : -
Calibration | SW846 6020A | 0" b t2.4 b?ﬁ“ or - 0,998 Table 7 N v v
Curve Fit SW846 60208 | , Cachtmeine r=v able © ©s ©s
EPA 200.8 mstrument 1s set up
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Laborator Level | Level | Level
QC y Method Frequency! Control Limits' Action Table 2 3 4
Report | Report | Report
SW846 6010B . "
Calibration | SW846 6010C On‘éiiﬁ tzljnlcl(?ﬁles > r>0.995 Table 7 No | Yes | Yes
Curve Fit SW846 6010D | . 3 =M
EPA 200.7 mstrument 1s set up
SW846 6020 Immediately after
SW846 6020A | mstrument calibration o .
Icv SW846 60208 | and after a continuing 90-110% of true value Table 7 No Yes Yes
EPA 200.8 calibration failure
SWBg46 6010B Immediately after
SW846 6010C | mnstrument calibration 90-110% R
ey SW846 6010D | and after a continuing | EPA 200.7 - 95-105%R Table 7 No Yes Yes
EPA 200.7 calibration failure
SW846 6020 1 in every 10
ccv SW846 6020A samples, and after the 90-110% R Table 7 No Yes Yes
SW846 60208 last analytical sample
EPA 200.8 vt p
SWg46 6010B 1 in every 10 90-110% R
SW846 6010C ) SWRg46 6010B - The
ccv SWR46 6010D iantlplesl, apd 1aftel tllle RSD of the CCV must Table 7 No Yes Yes
EPA 200.7 ast analytical sample be < 5%
SW846 6020 At the beginni ¢ 6020/200.8 - 60-
) e beginning o 0
SW846 6020A 140% R
CRDL SW846 6020B Zii‘y‘;‘;“og"; oY | 6020A - 70-130% R Table 10 No Yes Yes
EPA 200.8 6020B - 80-120% R
At the beginning of
CRDL SW846 60108 each run for every 60-140% R Table 10 No Yes Yes
EPA 200.7 .
analyte of interest
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Laborator Level | Level | Level
QC y Method Frequency! Control Limits' Action Table 2 3 4
Report | Report | Report
SW846 6020 At beginning of
SW846 6020A analytical run,
ICB SWB846 6020B immediately after <MDL Table 8 No Yes Yes
EPA 200.8 CCV
SW846 6010B At beginning of
SW846 6010C analytical run, . )
ICB SW846 6010D |  immediately after <MDL Table 8 No Yes | Yes
EPA 200.7 cv
SW8g46 6020 1 in every 10
CCB 2%222 ggggg samples, immediately <MDL Table 8 No Yes Yes
' EPA 200 8 after CCV
SWg846 6010B 1 in every 10
CCB S¥§22 2811 85 samples, immediately <MDL Table 8 No Yes Yes
EPA 200.7 after CCV
SW8g46 6020
MB 2%232 Zgigg 1 in every 20 samples <MDL Table 8 Yes Yes Yes
EPA 200.8
SW846 6010B
7
MB S\\zgjg ggigg 1 in every 20 samples <MDL Table 8 Yes Yes Yes
EPA 200.7
At the beginning of
SW846 6020 cach analytical 80-120% R for analytes
ICS SW846 60204 misfﬁigfzfj;?ce included in the ICS, < Table 12 No Yes Yes
SW846 6020B er 8-hour shift RL for analytes not
EPA 200.8 bl S included in the ICS
whichever is more
frequent.
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Laborator Level | Level | Level
QC y Method Frequency! Control Limits' Action Table 2 3 4
Report | Report | Report
At the beginning of
SW846 6010B ii;iﬁﬁj‘iyﬁff 80-120% R for analytes
ICS S¥§22 2811 85 minimum of twice mgjl ?gf;::ﬁ;ielscﬁsé t< Table 12 No Yes Yes
EPA2007 | PEUSROWSNIL g ded in the ICS
frequent.
6020 - absolute
intensity in ICB/CCB
and ISCAB 80-120%
of original intensity in
associated calibration
blank, absolute
Internal SS\\\ZBE? 6?)%%)?% Monitor signal intensity in samples
Standard SWRA6 6020B intensity throughout and remaining QC Table 14
Response " EPA 200 8 the analytical run. samples 30-120% of
original intensity in
associated calibration
blank.
6020A/6020B - 70-
125%
EPA 200.8 - 60-125%
Internal ;:xgjg 28%82 Monitor signal
Standard SWR46 6010D intensity throughout 70-130% R Table 14 No Yes Yes
Response EPA 200.7 the analytical run.
SW846 6020
SW846 6020A . ) ) 80-120% R
LCS SWS46 6020B 1 in every 20 samples EPA 200.8 - 85-115% R Table 16 Yes Yes Yes
EPA 200.8
SWg46 6010B
SW846 6010C . 80-120% R ]
LCS SWR46 6010D 1 in every 20 samples EPA 200.7 - 85-115% R Table 16 Yes Yes Yes
EPA 200.7
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Laborator Level | Level | Level
QC y Method Frequency! Control Limits' Action Table 2 3 4
Report | Report | Report
SW846 6020
SW846 6020A | 1 in every 20 samples o
LDS SWR46 6020B | MSD suffices as LDS 20% RPD Table 18 Yes Yes Yes
EPA 200.8
SW846 6010B
SW846 6010C | 1 in every 20 samples o ) ) )
LDS SWR46 6010D | MSD suffices as L DS 20% RPD Table 18 Yes Yes Yes
EPA 200.7
MS One in every 20
0 .
SWd6 G000 | EPA 2008 MS -One | | 212R
MS/MSD . N EPA 200.8 - 70-130% R Table 20 Yes Yes Yes
SW846 6020B in every 10 samples <20% RPD
EPA 200.8 MSD one in every 20 =
samples
SWS846 6010 MS One in every 20 .
SW846 6010C samples 75-125% R
MS/MSD EPA 200.7 -1 MS | EPA 200.7 - 70-130% R Table 20 Yes Yes Yes
SW846 6010D ) o
EPA 200.7 per 10 samples 20% RPD
' MSD 1in20
~ 0
SW846 6020 1 per QC batch if 6020/602(? 80-120%
PDS SW846 6020A MS/MSD recovery o Table 22 No Yes Yes
SW846 6020B | outside of 75-125% | 0020B 73-123% oftrue
value
SW846 6010B 1 per QC batch if 6010B 85-120% R
PDS SW846 6010C MS/MSD recovery 6010C 80-120% R Table 22 No Yes Yes
SW846 6010D outside of 75-125% 6010D 75-125% R
6020/6020A/EPA 200.8
- 1:5 dilation 10% D of
SW846 6020 original result when
SW846 6020A . ] ) original sample is >
SD SWR46 60208 1 in every 20 samples 50X the MDL Table 24 No Yes Yes
EPA 200.8 6020B - 20% D of 1:5
dilution of MS or
samples with
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Laborator Level | Level | Level
QC y Method Frequency! Control Limits' Action Table 2 3 4
Report | Report | Report
concentration 25X the
lower limit of
quantification in parent
sample
6010B, 6010C - 10% D
of original result when
original sample is >
10X the RL.
6010D - 20% D of 1:5
SWg46 6010B dilution of MS or
SW846 6010C . samples with
SD SW846 6010D | | I every 20 samples | o tration 25X the Table 24 No Yes | Yes
EPA 200.7 lower limit of
quantification in parent
sample
EPA 200.7 - 10% D for
original samples > 50X
the MDL
Table 27 — Alkalinity Calibration and Laboratory QC Requirements
Laboratory Level | Level | Level
QC * | Method Frequency Control Limits Action Table 2 3 4
Report | Report | Report
Calibration SM . slope 96-106%
Curve Fit 23208 At the beginning of run of true value Table 7 No Yes Yes
pH ~diately afte :
Calibration SM Immgdlatdy aft(‘:r pH probe + 0.10 pH units Table 7 No Yes Yes
. 23208 calibration
Check
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Laborator Level | Level | Level
QC Y| Method Frequency Control Limits Action Table 2 3 4
Report | Report | Report
SM Immediately after instrument
Icv calibration and after a 90-110% R Table 7 No Yes Yes
2320B L o .
continuing calibration failure
SM 1 in every ten samples, and N )
Cev 2320B after the last analytical sample 90-110% R Table 7 No Yes Yes
SM Immediately after instrument ]
ICB 2320B calibration, following the ICV < MDL Table 8 No Yes Yes
CCB 23821\(/)[B One in every 10 samples <MDL Table 8§ No Yes Yes
SM .
MB 23208 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS 238%]3 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
LCSD 238 é\gB 1 in every 20 samples 20% RPD Table 16 Yes Yes Yes
SM 1 in every 10 samples N . )
LDS 23708 MSD suffices for LDS 20% RPD Table 18 Yes Yes Yes
. 80-120% R
/ v - i -
MS/MSD | SM2320B One in every 10 samples 20% RPD Table 20 Yes Yes Yes
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Table 28 — TDS/TSS Laboratory QC Requirements
Laboratory .. . Level 2 Level 3 Level 4
QC Method Frequency Control Limits Action Table Report Report Report
MB SM 2540C/D 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM 2540C/D 1 in every 20 samples 80-120% R Table 16 Yes Yes Yes
LCSD SM 2540C/D | 1 in every 20 samples (if analyzed) 10% RPD Table 16 Yes Yes Yes
LDS SM 2540C/D 1 in every 10 samples 10% RPD Table 18 Yes Yes Yes
Table 29 — Nitrate + Nitrite Calibration and Laboratory QC Requirements
Laboratory ) Control . Level 2 Level 3 | Level4
QC Method Frequency Limits Action Table Report Report | Report
Cal 1brat19n SM 4500 NOs- At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit H
Immediately after instrument
icv SM 451010 NOs- calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
cCv SM 4500 NO;- | One in every ten sa'mplc?S, and after 90-110% R Table 7 No Yes Ves
H the last analytical sample
Immediately after instrument
ICB SM 45210 NOs- calibration, immediately following <MDL Table 8 No Yes Yes
ICcv
CCB SM 45210 NOs- 1 in every 10 samples <MDL Table § No Yes Yes
MB SM 45910 NOs- 1 in every 20 samples <MDL Table § Yes Yes Yes
LCS SM 45210 NOs- 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
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Laboratory Control . Level 2 Level3 | Level 4
QC Method Frequency Limits Action Table Report Report Report
LDS sSSP0 NO= 1 in every 20 sampes <30%RPD | Table 18 Yes Yes Yes

SM 4500 NOs- . ) ) 80-120% R ]
MS/MSD o 1 in every 20 samples <30% RPD Table 20 Yes Yes Yes

Table 30 — Ammonia Calibration and Laboratory QC Sample Requirements

Laboratory Control . Level2 | Level3 | Level4
QC Method Frequency Limits Action Table Report Report | Report
Cahbrahqn EPA 350.1 At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
IcV EPA 350, | mmediately after instrument calibration | ' 140, p Table 7 No Yes Yes
and after a continuing calibration failure
ccv EPA 350, | |ineverytensamples, andafierthelast | g 100, g Table 7 No Yes Yes
analytical sample
ICB EPA 350.1 Immed.late]y z.lfter mstrume.:n‘[ calibration, < MDL Table 8 No Yes Yes
immediately following ICV
CCB EPA 350 1 1 in every ten sarf}p]es, and after the last < MDL Table 8 No Ves Yes
analytical sample
MB EPA 350.1 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS EPA 350.1 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
1 in every 10 samples o
LDS EPA 350.1 MSD suffices as LDS <20% RPD Table 18 Yes Yes Yes
. 90-110% R
MS/MSD EPA 350.1 1 in every 20 samples 20% RPD Table 20 Yes Yes Yes
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Table 31 — TKN Calibration and Laboratory QC Samples Requirements
Laboratory Control . Level 2 Level 3 Level 4
QC Method Frequency Limits Action Table Report Report Report
Callbratlgn EPA 351.121 At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument
Icv EPA 351.2 calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
ccv EPA 3512 | |imevery 10samples, andafterthe | g5 1q450, p Table 7 No Yes Yes
last analytical sample
ICB EPA 351.2 At beginning of analytical run, <MDL Table 8 No Yes Yes
immediately after CCV
CCB EPA 3512 | |inevery l0samples, andafterthe |y Table 8 No Yes Yes
last analytical sample
MB EPA 351.2 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS EPA 351.2 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
LDS EPA 351.2 I In every 20 samples <20% RPD Table 18 Yes Yes Yes
(MSD or alternate)
MS/MSD EPA 351.2 MS Lin every 10 samples 90-110% R Table 20 Yes Yes Yes
MSD 1 in 20
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Table 32 — DOC/TOC Calibration and Laboratory QC Samples Requirements

Laboratory .. Action Level 2 Level 3 Level 4
QC Method Frequency Control Limits Table Report Report Report
Callbratlgn SM 5310C At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument calibration and
after a continuing calibration failure
Icv SM 5310C _ DOC/TOC analysis by SM 5310C 90-110% R Table 7 No Yes Yes
calibration frequency is every six months or
as needed. Thus, ICV frequency may be six
months.
High and Low . . . .
Standard SM 5310C Daily prior to sample analysis unless ICV is Table 7
run that day
Check
ccv sMs310 ¢ | Oneinevery tensamples, andafter thelast | o5 1150 p | Taple 7 No Yes Yes
analytical sample
ICB SM5310 C At beginning of anglytlcal run, immediately < MDL Table 8 No Yes Yes
after CCV
CCB SM5310 C I inevery 10 samples, and afier the last < MDL Table 8 No Yes Yes
analytical sample
MB SM5310 C 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM5310 C 1 in every 20 samples 80-120% R Table 16 Yes Yes Yes
LDS SM5310C 1 in every 20 samples <25% RPD Table 18 Yes Yes Yes
MS SM5310C MS 1 in every 20 samples 80-120% R Table 20 Yes Yes Yes
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Table 33 — Sulfate by ASTM D516-90 Calibration and Laboratory QC Sample Requirements
Laboratory ) Control Action Level2 | Level 3 Level 4
QC Method Frequency Limits Table Report | Report Report
Cahbra‘ugn ASTM D516-90 At the beginning of run r>0.990 Table 7 No Yes Yes
Curve Fit
cv ASTM D516-90 | [mmediately after instrument calibration and | g5 1500, Table 7 No Yes Yes
after a continuing calibration failure
ccy ASTM Ds16-00 | | inevery 10 samples, and after thelast | g0 1540, Table 7 No Yes Yes
analytical sample
ICB ASTM D516-90 At beginning of analytical run, <MDL Table 8 No Yes Yes
immediately after CCV
CCB ASTM Ds16-90 | | 1 every 10 samples, and after the last <MDL Table 8 No Yes Yes
analytical sample
MB ASTM D516-90 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS ASTM D516-90 1 in every 20 samples 80-120% R Table 16 Yes Yes Yes
LCSD ASTM D516-90 1 in every 20 samples <20% RPD Table 16 Yes Yes Yes
) 1 in every 10 samples ~no
LDS ASTM D516-90 MSD suffices as 1 DS <30% RPD Table 18 Yes Yes Yes
. 80-120% R
MS/MSD ASTM D516-90 1 in every 10 samples 30% RPD Table 20 Yes Yes Yes
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Table 34 - Total Phosphate by SM4500P-E Calibration and Laboratory QC Sample Requirements

Laboratory . Control . Level 2 Level 3 Level 4
QC Method Frequency Limits Action Table Report Report Report
Callbrathn SM4500P-E At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument
Icv SM4500P-E calibration and after a continuing 50-110% R Table 7 No Yes Yes
calibration failure
ccv SM4500P E I'in every 10 samples, and afier the | o 1100, o Table 7 No Yes Yes
last analytical sample
‘ At beginning of analytical run, ,
ICB SM4500P E immediately after CCV <MDL Table 8 No Yes Yes
CCB smasoop | | nevery 10 samples, and afier the <MDL Table 8 No Yes Yes
last analytical sample
MB SM4500P E One in every 20 samples < MDL Table 8 Yes Yes Yes
LCS SM4500P E One in every 20 samples 80-120% R Table 16 Yes Yes Yes
\ One in every 20 samples . .
LDS SM4500P E MSD suffices as LDS 20% RPD Table 18 Yes Yes Yes
MS/MSD SM4500P E One in every 20 samples 80-120% R Table 20 Yes Yes Yes
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Table 35 — Chloride by SM4500-C1 E Calibration and Laboratory QC Sample Requirements
Laboratory ) Control . Level 2 Level 3 Level 4
oC Method Frequency Limits Action Table Report Report Report
Cahbrat19n SM 4500-C1E At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument
Icv SM 4500-C1E calibration and after a continuing 50-110% R Table 7 No Yes Yes
calibration failure
ccv SM 4500-cl1E | | mevery 10 samples, andaflerthe | g4 1100, p Table 7 No Yes Yes
last analytical sample
ICB SM4500-ClE | /A beginning ofanalytical run, <12RL Table 8 No Yes Yes
immediately after CCV
CCB SM 4500-clE | | mevery 10samples, and afterthe |y Table 8 No Yes Yes
last analytical sample
MB SM 4500-C1E 1 in every 20 samples <1/2RL Table § Yes Yes Yes
LCS SM 4500-C1 E 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
1 in every 10 samples o )
LDS SM 4500-C1E MSD suffices as LDS <20% RPD Table 18 Yes Yes Yes
MS/MSD SM 4500-C1E 1 in every 10 samples 80-120% R Table 20 Yes Yes Yes
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Table 36 — Anion (Bromide, chloride, fluoride, sulfate) Analysis by EPA 300.0 Calibration and Laboratory QC Sample
Requirements

Control Action Level 2 Level 3 Level 4
Laboratory QC Method Frequency Limits Table Report Report Report
Calibration Curve Fit | EPA 300.0 At the beginning of run r>0.990 Table 7 No Yes Yes

Immediately after instrument
cv EPA 300.0 calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure

1 in every 10 samples, and after

; R )
ccv EPA 300.0 the last analytical sample 90-110% R Table 7 No Yes Yes
At beginning of analytical run, . ) )
ICB EPA 300.0 immediately after CCV <MDL Table 8 No Yes Yes
CCB EPA 300.0 | | mevery 10 samples, and afier <MDL Table 8 No Yes Yes
the last analytical sample
MB EPA 300.0 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS EPA 300.0 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
1 in every 10 samples N
LDS EPA 300.0 MSD suffices as LDS < 20% RPD Table 18 Yes Yes Yes
MS/MSD EPA 300.0 1 in every 10 samples 90-110% R Table 20 Yes Yes Yes
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Table 37 - Fluoride Analysis by SM4500-F-C Calibration and Laboratory QC Sample Requirements

Control Action Level 2 Level 3 Level 4
Laboratory QC Method Frequency Limits Table Report Report Report
T . . . Slope=90- ,
Calibration Curve | SM 4500-F-C Daily, prior to analysis 110% Table 7 No Yes Yes
4]
Immediately after instrument calibration
and after a continuing calibration failure
- ; Q-

Icv SM 4500-F-C Sulfide analysis by SMa500-5"D 90-110% R | Table7 No Yes Yes

calibration frequency is every six months

or as needed. Thus, ICV frequency may

be six months.
cev sM 4500-F-c | !inevery 10 samples, andafierthelast | g5 11000 g | Typle7 No Yes Yes
analytical sample
At beginning of analytical run, . .
ICB SM 4500-F-C immediately after CCV <MDL Table 8 No Yes Yes
CCB SM 4500-F-C 1in every 10 sargples, and after the last < MDL Table 8 No Yes Yes
analytical sample

MB SM 4500-F-C One in every 20 samples <MDL Table § Yes Yes Yes
LCS SM 4500-F-C One in every 20 samples 90-110% R | Table 16 Yes Yes Yes
LDS SM 4500-F-C One in every 10 samples 20% RPD Table 18 Yes Yes Yes
MS/MSD SM 4500-F-C One in every 10 samples 80-120% R | Table 20 Yes Yes Yes
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Table 38 - Sulfide Analysis by SM4500-S2-D Calibration and Laboratory QC Sample Requirements
Control Action Level 2 | Level 3 | Level 4
Laboratory QC Method Frequency Limits Table Report | Report | Report
Calibration Curve Fit | SM4500-S*D At the beginning of run r>0.995 Table 7 No Yes Yes
Immediately after instrument calibration
and after a continuing calibration failure
. 5.
Icv SMd4s00-s>p | Sulfide analysis by SMd500-5D 90-110% R |  Table 7 No Yes Yes
calibration frequency is every six months
or as needed. Thus ICV frequency may
be six months.
High calibration SM4500-82D Daily prior to.sample analysis unless 90-110% R Table 7 No Yes Yes
check ICV is run that day.
Low calibration SM4500-S2D Daily prior to.sample analysis unless 90-110% R Table 7 No Yes Yes
check ICV is run that day.
ccv SM4500-5>p | Oneinevery tensamples, andaflerthe | 5 1100, 3 | Taple 7 No Yes Yes
last analytical sample
ICB SM4500-S*D At beginning of analytical run, <MDL | Tables No Yes Yes
immediately after CCV
CCB smas00-s>p | | inevery 10 samples, and after the last | 50 1190, g | aple 8 No Yes | Yes
analytical sample
MB SM4500-S*D One in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM4500-S*D One in every 20 samples 80-120% R Table 16 Yes Yes Yes
LDS SM4500-S*D One in every 20 samples 20% RPD Table 18 Yes Yes Yes
75-125%
MS SM4500-S*D One in every 20 samples of true Table 20 Yes Yes Yes
value
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Table 39 — COD Analysis by SM5220D and EPA 410.4 Calibration and Laboratory QC Sample Requirements

Laboratory QC Method Frequency Control Limits él’catlitl)g Ili?[,)eolrzt Iﬁz;e;ri [ﬁi;‘i)l::
Calibra‘g?gl Curve %;AASi?g[j{ At the beginning of run r>0.995 Table 7 No Yes Yes
o || CHEMEED SEmam owe | e
COV. | Ebnaind | aher the s amayical smple | EPA410.4-00-10% | 19017 | No | Yes | Ve
| I | Abembeotmbiedin | upe | Twks | N | Ye | Ve
cen | gD [Tnew Dol wdate [ oL | ks | N | ve | Y
MB ]SéII\DAAsiig[A), One in every 20 samples <MDL Table 8 Yes Yes Yes
LCS El;’/IAsilzg]z One in every 20 samples 90-110% R Table 16 Yes Yes Yes
LDS Elf\,dAS 421?8.]2 Offsig :Z%i;soaiaﬁglses 20% RPD Table 18 Yes Yes Yes
MS glf\:[ASi?ga One in every 10 samples ]SE%AASA%%)E 28:}?8;/: Table 20 Yes Yes Yes
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Table 40 — Ortho Phosphate Analysis by SM4500P-G Calibration and Laboratory QC Sample Requirements
Laboratory Control . Level 2 Level 3 Level 4
QC Method Frequency Limits Action Table Report Report Report
Callbratlgn SM4500P-G At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument
ICV SM4500P-G calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
ccv SM4s500p.G | | inevery 10 samples, andafierthe | g5 1140, p Table 7 No Yes Yes
last analytical sample
ICB SM4500P-G At beginning of analytical run, <MDL Table 8 No Yes Yes
immediately after CCV
CCB sM4s0op-G | | mevery 10 samples, and afierthe |y Table 8 No Yes Yes
last analytical sample
MB SM4500P-G One in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM4500P-G One in every 20 samples 90-110% R Table 16 Yes Yes Yes
One in every 10 samples o .
LDS SM4500P-G MSD suffices as LDS 30% RPD Table 18 Yes Yes Yes
MS/MSD SM4500P-G One in every 10 samples 80-120% R Table 20 Yes Yes Yes
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3.5 Reported Results Authentication

Compare at least 10% of the reported results to the raw data results. This will be possible only with Level
4 reports. When comparing results, correct for sample volumes, dilution factors, and units. The results
should be confirmed randomly (i.e. do not pick the first 10% of results reported.) If there is a discrepancy,
the laboratory needs to be notified and to submit a report revision with correct results included.

One of the initial steps in Level 4 data validation is confirming that all laboratory calibration and QC
samples, as well as all client samples, appear in the raw data. Reported concentrations can be checked
when confirming calibration and sample presence in the raw data. Figure 5 below shows the reported
results for a client sample which has been assigned laboratory ID 10455965003. Figure 6 displays the
Analysis Run Log. From the log, the analysis time and dilution factor can be determined. Note that
sample -003 was run at 1X, 10X, and 100X dilutions and different parameters were reported from each of
these analyses. Figure 7 shows the sample -003 raw data for the 1X dilution; while Figure 8§ shows the
raw data for the 10X and 100X dilutions. Note that in the examples below, results from the raw data are in
ppb, while the reported values are in ppm. When corrected for units and dilutions, the raw data agrees
with the reported values.
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Figure 5 — Reported Results for Client Sample with Laboratory ID 10455965003
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Figure 6 — Analysis Run Log Showing Sample 10455965003. Log provides analysis time
and dilution factors.
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Figure 7 — ICP Raw Data Showing Sample 10455965002 Run at a 1X Dilution
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Figure 8 — Raw Data Showing Sample 10455965002 Run at a 10X and 100X Dilutions
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3.6  Data Validation Notes to Remember
In addition to the general guidance and method specific guidance discussed above, the validator should
keep the items discussed in Section 3.6 in mind.

3.6.1 Laboratory Qualifiers

Sample results come with laboratory qualifiers. The Laboratory Information Management System
(LIMS)) automatically qualifies unrounded results lower than the MDL, “U” or “non-detect”. Laboratory
QC anomalies are also automatically qualified, although the results may meet QC criteria. A common
example is a qualifier being applied to the parent sample used for the MS. Very often, the parent sample
concentration is greater than 4X the spike concentration; therefore, recovery criteria are waived. Although
the LIMS system has applied a qualifier, the validator will not necessarily apply a qualifier. Just like the
case narrative, use the laboratory qualifier flags as a tool; do not rely on these flags, as they may be
inconsistent with guidance used to assign validation qualifiers.

3.6.2 Laboratory Control Limits

The LIMS may use control limits which differ from those specified in this SOP, or the project QAPP, and
control limits may differ among labs. There may be instances when data are flagged by the laboratory,
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and these data will not warrant a data validation qualifier. When assessing data, with the exception of
laboratory blanks, the control limits within project QAPPS are the most pertinent reference. The limits
tabulated in project QAPPs are the limits laboratories are required to meet; and generally, these limits
align with method limits. Aside from laboratory blank criteria, the limits within this SOP also align with
method limits. Laboratory blanks are assessed to the MDL during validation, but it is not reasonable to
require laboratories to achieve blank results < the MDL.

3.6.3 Multiple Data Qualifiers and DV Reason Codes
In the data assessment process, a data point may be qualified for more than one QC deficiency. For
example, a sample result less than the MB result may receive a U qualification. This same data point may
be qualified because the laboratory duplicate precision was greater than the acceptable RPD, warranting a

J qualification. Each data point is assigned only one qualifier, so an overall qualifier would be applied
(see Table 41).

Unlike qualifiers, multiple reason codes may be applied, and these are listed in Table 42 below. If
multiple reason codes are used, always list these codes in alphabetical order. For example, if a data point
is qualified for matrix spike recovery (MS), laboratory duplicate precision (RPD), and a field blank
detection (FB), the codes should be listed as “FB,MS,RPD”. All analytical results, data validation
qualifiers, and reason codes are stored in a database. A database recognizes “FB,MS,RPD” and
“MS,FB,RPD” as two different reason codes. Multiple reason codes must be separated by commas,
without any spaces in the text string. Ideally, only one and no more than two reason codes are applied. It
is permissible to use more than one reason code; but use discretion in applying codes. For example, if an
associated laboratory blank has a detection 10 parts per trillion (ppt) above the MDL and a field blank has
a detection 10X the MDL, the FB detection would override the MB detection and only a FB code would
be applied.

Table 41 — Multiple Data Qualifiers

Multiple Qualifiers Overall Qualifier
Data point qualified (8)_ )and cither (1), (I%4), or Qualify result as estimated non-detect (UJ)
Data point qualified a combination of (J) and Qualify result as estimated high (J+) or estimated
(J+)or(J)and (J-) low (J-), respectively
ata point quahfied as (J+) and (J- uality result as estimate
Data point qualified as (J d{J lify 1 i d (J)
Data point qualified (R) and any other qualifier Qualify result as rejected (R)
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Table 42 — Data Validation Reason Codes

Code! Definition

A Laboratory is not accredited for associated analyses

AB Did not meet level A/B criteria

CC Correlation coefficient less than 0.995 for instrument calibration
CCB Continuing calibration blank contamination

CCV Continuing calibration verification outside limits

CQ No calibration performed

CRQL Contract required quantitation limit (CRDL) standard recovery outside quality control limits
DNR Do not report. An alternate, acceptable result is available.
EB Equipment blank contamination

ECR Reported concentration exceeds instrument calibration range
FB Field blank contamination

FD Field duplicate RPD outside limits

HT Holding time exceeded

ICB Initial calibration blank contamination

ICS Interference check standard recovery outside limits

ICV Initial calibration verification outside limits

1P Incorrect sample preservation

IS Internal standard recovery outside limits

LCS Lab control spike recovery is outside quality control limits
MB Method blank contamination

MDL Non-detect at MDL value

MI Matrix interference with analyte quantitation

MS Matrix spike recovery is outside quality control limits

PDS Post digestion spike recovery is outside control limits

RB Equipment rinse blank contamination

RPD Duplicate sample relative percent difference exceeds QC limits
SD ICP serial dilution percent difference outside QC limits
SUR Surrogate recovery is outside QC limits

TB Trip blank contamination

TIC Compound was tentatively identified by GC/MS search

! Always list reason codes in alphabetical order

4.0 FIELD DATA VALIDATION

Field data validation includes an assessment of QC samples collected by the sampling team, and a review
of sampling documentation and record keeping. Field QC sample assessment is discussed first. Refer to
the project QAPP to determine the type and frequency of field QC samples. Some projects require only
field duplicates, others require field duplicates and field blanks, and more than one type of field blank
may be required. Generally, field QC sample frequency is one field QC sample or sample set (duplicate
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and blank), per 20 primary samples; however, there may be projects which require one field QC set per
day. The project QAPP will provide this information.

Data for the majority of TREC projects is managed by the in-house data management team. The team has
developed macro-enabled spreadsheets specifically for data validation (referred to as Data Validation
Spreadsheet-DVS- below). Spreadsheet format may differ slightly across projects. In the examples within
this section, spreadsheets developed for BPSOU are used in examples.

4.1  Data Summary Table Setup

Data summary set-up tables have been developed for BPSOU projects, and these can be found in the
project specific folders within the data validation folder. Within each project folder, open the template
Project-QC _template (.(.\2019SWBEF\SWBF-QC template.xlsx). Figure 9 provides a visual display of the
file location for groundwater data validation. These templates check precision of field blanks and results
of field blanks. They also include a worksheet on which laboratory QC sample results can be tracked.
Data can be copied directly from the DVS into the templates. Within the QC template, the Blank
worksheet checks for field blank results which do not meet criteria, and if criteria are not met (< 1.5X the
MDL), the blank result is multiplied by 10. The worksheet titled Dup calculates the RPD for duplicate
pairs. The Dup worksheet also checks sample and duplicate results projectThis file has three worksheets,
Lab, Blank, and Dup. A summary of laboratory analyses and any laboratory calibration or QC sample
which did not meet criteria will be tracked in the Lab worksheet. All field blank samples will be listed in
the Blank worksheet and all field duplicate samples will be listed in the DUP worksheet. When copying
data into the worksheets, do not paste over columns containing formulas (yellow shaded).

To find field QC samples within the DVS, filter the Sample Type column for field QC samples. In the
location column, any field collected blank will be identified as SWQC or GWQC, and field duplicates
will be have a suffix of “-D” (FG-D, IS-D, or AS-D). The primary sample for each duplicate will have
suffix of “-N” as in “FG-N") The equations in the QC template check for field blank detections and
duplicate sample sets with RPDs > 20%. In the ensuing discussion, this worksheet will be referred to as
the Field QC Summary file (FQC).

The templates are set up to include analytical data specific to BPSOU projects; however, this can be
revised for other projects.

When pasting field QC data into the FQC, once data is pasted into the Blank worksheet, it needs no
further manipulation. The worksheet can be used to check for blank detections > 1.5X the MDL. If a
blank detection > 1.5X the MDL occurs, the spreadsheet calculates 10X the blank detection. Data pasted
into the Dup worksheet must be manipulated to pair sample and duplicate results. Once data is pasted into
the worksheet, it should be sorted by sample number, then by parameter and duplicate analysis, and
duplicate pairs should be paired side by side. The column headings can be used to guide the copy/paste
process.
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Figure 9 — Location of Individual BPSOU Field QC Files
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4.1.1 Group Samples in Field QC Batches
As previously discussed, the field QC frequency for most projects is one field duplicate and one field
blank per 20 primary samples. This is an overall rate; thus, if a project consists of 21-40 primary samples,
two of each required QC samples could be collected on a single day. Ideally, field QC samples will be
collected at a rate of one duplicate, one blank (as appropriate) within the first 20 primary samples
collected. The second duplicate and blank will be collected between primary sample 21 and 40, the third
QC sample set will be collected between primary sample 41 and 60, and so on. Results of the first
duplicate and field blank will be used to assess primary samples 1-20, results of the second duplicate and
field blank will be used to assess primary samples 21-40, etc. If all field QC samples were collected on a
single day, the results of all field QC samples would be applied to all of the samples. By spacing QC
samples out, the QC sample results can be applied to fewer samples. This is advantageous when field
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blank or duplicate sample results prompt qualifications. The primary sample counts (groups of 20)
includes only primary samples; field QC samples are not included in the count.

Try to group primary samples/QC samples by SDG to simplify the validation process. In order to batch
field QC samples with laboratory SDGs, it is allowable to group primary samples in groups of up to 22
primary samples (assuming the QC sample rate is 5% of primary samples). If this is done, some groups
will have fewer than 20 samples. No matter how samples are batched, the overall field QC rate must have
been met.

If multiple field QC sets were required for a single SDG, in the appropriate column of the Data validation
spreadsheet (Field QC Batch), enter the field sample ID of the field blank (or other field QC sample) that
aligns with each data point. This will serve as a filter to ease the data review process. In the Data
Summary Table, name each tab in a manner that identifies the QC sample data that is within the tab. For
example, if a field duplicate set is SW0041/SW0042, the tab containing that data could be named
Dup041-042. An exact naming convention is not required, but an intuitive convention should be used.

4.2  Verify Field QC Parameters
Required field QC sample frequency and sample type is indicated in project QAPPs. Verify that QC
sample type and frequency were met. All field QC samples must be analyzed for the same parameters
analyzed in primary samples. If field QC sample type, frequency, or analyses did not meet the criteria

specified in the project QAPP, this will be indicated on the field checklist, which is discussed in Section
5.1

4.3  Field Blank Results
Field collected blanks may be identified as field blanks, “trip” blanks, rinsate blanks, equipment
contamination blanks, or cross contamination blanks. In this discussion, all of these will be referred to as
FBs, and ideally all of these should have results less than the MDL. Any BP LaMP approved laboratory
should report results to the MDL; thus, results below the detection limit will be reported as “<MDL” or
as a value at the MDL accompanied by a “U” qualifier. If a result is reported at the MDL with no “U”
qualifier, then the result was a detection at the MDL. Unless indicated in the project QAPP, laboratories
not in the LaMP program may not report to the MDL, but to the reporting limit (RL). If this occurs, field
blank results should be < RL.

Field collected blank results may be influenced by laboratory blank results; but, use discretion in
qualifying field collected blank results based on laboratory blank detections. While the majority of
projects do assess field collected blank results based on laboratory blank results, there are projects which
assess the two types of blanks separately. Check with the project manager or quality assurance officer to
determine which practice is followed for the analytical results being validated.

If FB results will be assessed against laboratory blanks, determine if it is likely that the FB result was
influenced by laboratory contamination. With Level 3 and Level 4 packages, ICB and CCB detections
should be applied to FB results only if the FB was analyzed between out of control ICB/CCB samples.
Since MBs apply to entire laboratory QC batches, FB results should be assessed against MB results,
assuming the FB was analyzed in the same laboratory QC batch which had MB detections. There will be
instances when FB results apply to samples which were analyzed in two or more laboratory QC batches.
Table 43 provides guidance on assessing sample results when this occurs. Table 44 provides guidance for
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qualifying data based on FB detections. Table 43 and Table 44 should be used together. First determine
which situation in Table 43 applies, then apply qualifiers as indicated in Table 44. If a data validation
qualifier is assigned for the FB detection, add reason code “FB”. Refer to Section 3.3.3 Laboratory Blank

Data for guidance in qualifying data for laboratory blank detections.

Unlike laboratory blanks, the laboratory instrument value is not used in assessing FB detections. Use the

reported result of the FBs and associated samples in assessing FB detections.

Table 43 — Field Blank Assessment in Relation to Laboratory Blanks

FB/MB/Samples all in same Ilab QC batch

FB Result

Lab Blank > MDL

FB Qualification

Associated Sample Qualification

FB <MDL | MB > FB

No qualification for FB

Qualify samples based on lab blank

FB>MDL | MB > FB

Qualify FB for MB
detection

Qualify samples based on lab blank
detection

FB>MDL | FB > MB

FB result < 2X lab blank
result, qualify FB for MB
detection

Qualify samples based on FB
detection

FB>MDL | FB>MB

FB result > 2X lab blank
result, do not qualify FB
result for MB detection

Qualify samples based on FB
detection

FB/MB in same lab QC batch, FB associated samples in two or more lab QC batches

FB Result

Lab Blank > MDL

FB Qualification

Sample Qualification

FB<MDL | MB > FB

No qualification for FB

Qualify samples based on lab blank

FB>MDL | MB > FB

Qualify FB for lab blank
detection

FB>MDL | FB > MB

FB result < 2X lab blank
result, qualify FB for MB
detection

FB>MDL | FB>MB

FB result > 2X lab blank
result, do not qualify FB
result for MB detection

Determine which samples were in
impacted lab QC batch, if the MB
was > FB, qualify the samples in that
lab batch for lab blank detection.
Samples which were in a lab QC
batch with in-control lab blanks,
qualify for FB detection.

Table 44 — Field Blank Action

Field Blank Result

Sample Results

Action for Samples

FB < Lab Blank

Any

No action for FB detection. Data assessed
based on lab blank results

>MDL, but <1.5X

Non-detect | No action

> RL but < 10X blank value
> 10X blank value | No action

MDL > MDL | No action
Non-detect | No action
> 1.5X MDL > MDL, but < RL | Qualify results as estimated non-detect (UJ)

Qualify results as estimated high (J+)
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Field Blank Result Sample Results Action for Samples

Non-detect | Qualify results as estimated (UJ)
< 5x absolute blank value | Qualify results as estimated low (J-)

<2X |-MDL |

4.4  Field Duplicate Results

Check the RPDs between primary and duplicate samples and assign data qualifiers as indicated
in Table 45. The RPD is determined by:
|s-p|

RPD% = S_I_—D' x 100

2
Where S = primary sample
D = duplicate sample

Acceptable RPDs are < 20% for aqueous samples and < 35% for solid samples. The 20%/35% limits are
applicable when both the primary and duplicate sample are > 5X the RL. If either the primary or duplicate
sample are < 5X the RL, an acceptable RPD is < RL for aqueous samples or < 2X the RL for solid
samples. Note that qualifications based on FD RPDs are not applied to field collected blanks. Field
collected blanks are made up of DI water, thus, the sample matrix differs from that which makes up the
primary and duplicate sample.

When assessing RPDs, round to the whole number, with values < 20.5/35.5 rounded down and values >
20.5/35.5 rounded up.

Table 45 — Field Duplicate Action

Duplicate Sample Results Action for Samples
Both primary and duplicate sample > 5X RL & Qualify results > MDL as estimated (J)
RPD > 20%/35% Qualify non-detects as estimated non-detect (UJ)

Primary or duplicate sample result <5X RL &
absolute difference between sample and
duplicate > RL (2X RL for solids)

Qualify results > MDL as estimated (J)
Qualify non-detects as estimated non-detect (UJ)

Primary or duplicate sample result <5X RL &
absolute difference between sample and No action
duplicate < RL (2X RL for solids)

4.5 Check Laboratory Reported Sample Concentrations

For metals and mercury analyses in which both total and dissolved analyses have been performed,
compare the laboratory reported total concentrations to the dissolved concentrations. For projects which
report both total and dissolved concentrations, there is a worksheet which performs this comparison
within the DVS spreadsheet. The column Rslts Diff uses the calculation (Total Result — Dissolved
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Resuit); thus, the difference should be positive. Check for negative differences. In the case where
numerous dissolved concentrations exceed total concentrations for the same sample, a switch (either by
the laboratory or sampling team) is likely. Notify the laboratory of the results and ask for a sample
confirmation or rerun if possible.

5.0 QUALITY DESIGNATION

Data quality is assessed by assigning each data point a quality of Enforcement (E), Screening (S), or
Rejected (R). Before assigning quality, the Field Checklist must be completed, and samples must be
designated as meeting Level A or Level B criteria. Note that only primary samples are assigned a quality
status. A quality status is not applicable to field QC samples.

51 Level A/B Assessment
Note that Level A/B applies to entire samples, not individual data points.
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Figure 10 presents an example Field Checklist. The checklist may differ slightly across projects. The
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Figure 10 example was developed for Clark Fork River Superfund Site Investigations (CFRSSI) projects;
and for those projects, the checklist is often referred to as the Level A/B checklist. The checklist is fairly
self-explanatory. The checklist information can be found in field logbooks or on electronic field forms. If
this information is not found in the logbooks or forms, within reason, it can be discerned through
conversation with the sampling team. However, if conversations are necessary, the sampling team should
be instructed to document the missing information for all future field efforts.

Based on the checklist review, all samples (primary samples and field QC samples) are designated as
Level A, Level B, or Unusable. If a sample receives Level A or Unusable designation, all results for that
sample would be qualified as estimated (J), and the reason code AB would be assigned. It is possible for a
sample to be designated as Level B, but individual data points for that sample to be qualified as estimated
and coded AB. This would only happen if the field QC samples associated with that sample did not
undergo the full analysis the sample underwent. For example, if manganese analysis was requested for
two primary samples, but the field duplicate did not undergo manganese analysis, the field QC
requirements (item II1.3) would not be complete for manganese analysis. In such a case, the sample would
be considered Level B, but the manganese results for the two samples would be qualified J, and an AB
reason code applied.

A Level A/B checklists is attached as an appendix to this SOP, and they can also be found at the link
below.

.A\AB Checklists\Level AB Checklist.docx
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Figure 10 — Example Field Checklist
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5.2

Quality Designation

Each primary sample data point is assigned a quality, Enforcement, Screening, or Rejected. Field QC

samples do not receive a data quality designation. Enforcement quality data meet all QA/QC and

documentation requirements and can be categorized as definitive data with unrestricted use. Screening
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quality data do not meet the applicable QA/QC requirements and/or documentation requirements and can
be categorized as data whose associated numerical values are estimated. Unusable data may result from
inappropriate sampling, analysis, or documentation procedures; or from field or laboratory calibration
and/or QC sample results which are far outside of acceptable criteria. Unusable data is given a qualifier
and a quality of R, rejected and these data cannot be used. Table 46 provides a matrix for determining
data quality assignment.

Table 46 — Data Quality Matrix

Level A/B Designation
Data Validation Qualifier
Level B Level A Rejected
No qualifier or U Enforcement (E) Screening (S) Unusable (R)
J, I+, J-or UJ Screening (S) Screening (S) Unusable (R)
R Unusable (R) Unusable (R) Unusable (R)

While it is always advisable to have eyes on every data point being validated, the formula below can be
used to assign data quality. This formula assumes that data validation qualifiers are entered in column G.
Column references may need to be adjusted, depending on the set-up of the DVS being used.

:(IF(OR(GZZ"",GZZ"U"),"E”’IF(OR(GZZ"J",G2:"UJ",GZZ"J'",Gz:"J_*_"),"S”,IF((GzZ"R"), "R",
"E"))

6.0 DATA VALIDATION SUMMARY

6.1 Data Validation Summary
The data validation checklist that is compiled throughout the validation process is one portion of the data
validation summary. A second component is a short write-up which summarizes the outcome of data
validation. The summary should state the number of primary sample data points, the number (and
percentage) of data points which were assessed as enforcement quality, the number (and percentage) of
data points assessed as screening quality, and the number (and percentage) that were rejected. The
summary should also state the reason data points did not meet enforcement quality. Refer to the checklists
in Appendix D for examples of data validation summaries.

6.2 Data Assessment Report (DAR.)
The frequency that data assessment reports (DARs) must be compiled differs among projects. For
BPSOU projects, the DAR is compiled annually, and submitted as an appendix to annual Data Summary
Reports. Rocker OU DARs are compiled quarterly and submitted as an appendix to quarterly Operations
and Monitoring Reports. The details, table formats, and checklists included in DARs differs among
projects. Generally, the depth of detail is driven by the project manager in conference with the project
quality assurance officer, as well as the Agency reviewer. DARs include a write-up of data validation
results of all analytical data for the reporting period, several tables, and checklists. Example DARs can be
found at the links below.

BPSOU Groundwater DAR
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AW AProjects\TRECVW208 AR MT BPSOUN208 - 2009 BPSOUV9208-003 SW-
GW_Monitoring\02 Groundwater\03 DSRs\2016\Appendices\Appendix A - Data
Validation\2016 BPSOU GW AppendixA DQA.pdf

Rocker Groundwater DAR

-\ \Rocker\201 7Rpts\Qtrd\AppG _DatValidationdQTR17.pdf

f.2.1 Review the DVS.
Once the data validation spreadsheet, the data validation checklist, and the data validation summary are
compiled, a competent person should review the spreadsheet, the checklist, and the summary report. Use
the following items as a guide.

1. Ensure that all requested analyses Have been reported. This can be done by performing a total
count of data points. For example, a BPSOU storm drain package containing 16 samples
(each analyzed for TSS, and total and dissolved (As, Cd, Cu, Fe, Hg, Pb, and Zn) should
contain 240 data points (ie. 15 (analytes) X 16 (samples) = 240). If the count does not equal
the expected count, first review the chain of custody. For BPSOU wet weather samples, it is
not unusual that analyses will be missing due to inadequate sample volume. The COC will
indicate the requested analysis. If there is nothing unexpected on the COC, consult the sample
receipt form which follows the COC in the laboratory data package. This form will indicate if
samples spilled en route to the lab, or at the lab. If the sample receipt form cannot explain the
missing analyses, consult sample preparation records, and finally contact the laboratory
project manager.

2. Make sure all required fields are populated in the distribution file: data quality, field QC
Batch, modified MDL for all samples affected by MB detection, and AB designation
(separate tab).

3. Perform filter checks within the distribution file to check for the following mistakes:

a. No Non-Detects were qualified J and No detects were qualified UJ (unless the data point
was qualified as “UJ” during laboratory or FB assessment.)

b. No FB samples were qualified due to MS, MSD, LDS, SD, FD, or FB codes. Exceptions
would be if the FB sample was used as the parent sample for the MS or LDS. (Note that
if the FB was used as the parent for the MS, by default, it is the parent for the MSD; and,
if the FB was used as the parent for the SD, then the parent sample result should be <
50X the MDL, thus the SD was not assessed for percent difference.)

4. Double check the TR vs Dis metals concentration comparison. This is performed within the
distribution file under the tab “DisTR DBLinked”. If there are numerous dissolved
concentrations > total concentrations for a sample, it is likely that the two sample aliquots
were mislabeled in the field, or a mix-up occurred at the lab.

5. Review the checklist and compare qualifications within the checklist to qualifications in the
distribution file to make sure that the three are in agreement, and to ensure that qualifiers
were not entered incorrectly in the distribution file.

6. Unfilter results in the tab “forDVEntry”. Scroll through sample results and perform a
comparison locking for outliers or potentially mis-qualified results. Make sure all results are
unfiltered prior to submittal.
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6.3 Submit the Distribution File to the Data Team.

For BPSOU projects, data tracking should be performed within the DV Index Excel sheet. Completion,
reviews, any rejected results or special cases (ie. switched sample results) should be put in the Notes
section of the DV Index file. This will be useful when compiling the Data Assessment Report for each
Data Summary Report. Once review and any necessary revisions are made, send the distribution file with
the pre-assigned naming convention to: Donna Hawley, Jonathan Longden, and the appropriate project
email address:

mailto:dhawley@woodardcurran.com

mailto:jlongden@woodardcurran.com

BPSOU and Rocker data: bpsoudatai@woodardcurran.com

Great Falls Data: TrecDataGF@woodardcurran.com

The naming convention differs among projects, but the return file name will be very similar to the

distribution file name. Details for the return file naming convention are provided within each distribution
file.
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Appendix A Measurement Performance Criteria for Data

Measurement performance criteria are established by defining acceptance criteria and quantitative or
qualitative goals (e.g., control limits) for accuracy, precision, representativeness, comparability and
completeness of measurement data. The definitions of precision, accuracy, representativeness,
comparability and completeness are provided below along with the acceptance criteria for data collected.
Equations for calculation of precision, accuracy and completeness are provided in Table 1— Holding Times
and Preservation Requirements.

Table A1 Precision, Accuracy and Completeness Calculations Equations

Characteristic Symbols

Precision RPD = (Xi - Xj) % 100 _
(as relative percent difference, Z7E X; X;, X;: replicate values of x
RPD) ( )
Precision
(as relative standard deviation, o o:sample standard deviation
. RSD =—x 100 -
RSD, otherwise known as i X:sample mean
coefficient of variation)
Accuracy
(as percent recovery, R, for samples
without a background level of the _x x: sample value
. R =-x100
analyte, such as reference materials, t 1: true or assumed value

laboratory control samples and
performance evaluation samples)

Accuracy < anyi
(as percent recovery, R, for samples R = SSR — SR % 100 zigéjgki dr:l[ﬁf le result
with a background level of the - SA T P
N SA: spike added
analyte, such as matrix spikes)
Accuracy

(as percent difference, D, for

samples > 50X the MDL, which [ — 5| I: initial sample result

have undergone at least a five-fold D= x 100 S: serial dilution result
dilution, with the result, S,

corrected for the dilution)

Completeness . n 100 n: nligl(‘;f;eczlf valid data points
(as a percentage, C) N P

N total number of samples taken

Precision

Precision is the level of agreement among repeated measurements of the same characteristic. There are two
general forms of uncertainty. The first is the random error component of the data collection process. The
second is inherent stochastic variability, which cannot be eliminated but can be described.

Data precision is assessed by determining the agreement between replicate measurements of the same
sample and/or measurements of duplicate samples. The overall random error component of precision is a
function of the sampling. The analytical precision is determined by the analysis of field duplicates by
laboratories and by replicate analyses of the same sample. An analytical duplicate is the preferred measure
of analytical method precision. When analytes are present in samples at concentrations below or near the
quantitation limit, precision may be evaluated using duplicate analyses of laboratory prepared samples such
as duplicate laboratory matrix spike samples (MS/MSD), duplicate laboratory control spike samples
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(LCS/LCSD), and/or laboratory duplicate (LD) samples. Precision can be measured as relative percent
difference (RPD) or as relative standard deviation (RSD) (also known as a coefficient of variation).
Formulae for both are presented in Table Al.

Accuracy/Bias

Accuracy is the degree of difference between the measured or calculated value and the true value. It is a
measure of the bias or systematic error of the entire data collection process. Potential sources of systematic
errors include:

sample collection methods;

physical or chemical instability of the samples;
interference effects during sample analysis;
calibration of the measurement system; and
contamination.

Field blanks and laboratory method blanks (MB) may be analyzed to assess artifacts introduced during
sampling, transport and/or analysis that may affect the accuracy of the data. In addition, initial calibration
verifications (ICVs), continuing calibration verifications (CCVs), initial calibration blanks (ICBs), and
continuing calibration blanks (CCBs) are used to verify that sample concentrations are accurately measured
by the analytical instrument throughout the analytical run. Note that ICV, CCV, ICB, and CCB results are
reported only in Level Ill and IV data packages.

Representativeness

Data representativeness is defined as the degree to which data accurately and precisely represents a
characteristic of a population, parameter variations at a sampling point or environmental conditions.
Representativeness is a qualitative parameter that is most concerned with the proper design of the sampling
program. Representativeness of samples shall be achieved through the careful selection of sampling
locations and methods. Sample representativeness may also be evaluated using the RPDs for field duplicate
results, as well as field blank results. Agreement between duplicate samples is applicable to
representativeness of individual sampling points, not the overall sampling program. If agreement between
field duplicates is acceptable (< 20% RPD for sample concentrations greater than five times the reporting
limit, and a delta < the RL for samples less than five times the reporting limit), it can be assured that the
reported concentration is a valid representative measure of near-aquifer conditions. If agreement between
duplicate samples is not acceptable, the reported concentration must be considered an estimation of
conditions.

Comparability

Data comparability is defined as the measure of the confidence with which one data set can be compared
to another. Comparability is a qualitative parameter but must be considered in the design of the sampling
plan and selection of analytical methods, quality control protocols, and data reporting requirements.
Comparability is ensured by analyzing samples obtained in accordance with appropriate SOPs. All
analytical data should be calculated and reported in units consistent with standard reporting procedures so
that the results of the analyses can be compared with those of other laboratories, if necessary.

Completeness

Completeness refers to the amount of usable data produced during a sampling and analysis program.
When determining completeness, also consider the number of samples that were collected in terms of the
number of samples that were anticipated to be collected.
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Sensitivity

Sensitivity refers to the capability to quantify an analyte at a given concentration, and this parameter is
associated with the instrument and method detection limits, and the project reporting limits. The desired
analytical sensitivity are typically method detection limits less than the applicable water quality standards
specified in Montana Circular DEQ-7, Montana Numeric Water Quality Standards and detection limits that
will allow geochemical analysis.
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Appendix B Comprehensive Holding Time Table
Table B1 — Expanded List of Holding Times and Preservation Requirements

; . [BPSOUBPSOU| . ) BPSOU Great
Analyte Method Ho!dmg Preservative BF WW Diagnostic Expanded CW Rocker Falls
Time
Alkalinity: Total, Carbonate Raw Total | Total
; ’ SM 2320B | 14 days
Bicarbonate, & Hydroxide WS 06oC only | only X X
Anions by Chromatography (bromide, Raw
EPA 300.0 |28 days Cl, F, SO4/|C], SO4
chloride, fluoride, sulfate) ays 0-6°C T ’ x
Anions by Chromatography N EPA 300.0 48 Raw
(orthophosphate-P, nitrate, nitrite) hours 0-6°C
. Raw
Chloride SM4500-Cl C| 28 days X
0-6°C
Fluoride SM 4500-F— C| 28 days| o
I 06
48 Raw
Orthophosphate-P SM4500-P B/E
ophosphate hours 0-6°C
Raw
Sulfate ASTMD 516 | 28 days X X X X
0-6°C
. . H;SOs< pH
Dissolved Organic Carbon/Total
SM5310C |284d 2 DOC | DOC DOC
Organic Carbon (DOC/TOC) ays 0-6°C
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. . [BPSOU|BPSOU_ . . BPSOU Great
Analyte Method H0¥dlng Preservative BF WW DiagnosticlExpanded GW Rocker F]:;:ls
Time
180 | HNOs; <pH
Hardness' SM 2340B 2°P X X
days 2
Mercury (aqueous) total and dissolved by| EPA 245.1, HNO; <pH
CVAA SWS46 7470 28 days ) 245.1 | 24541 245.1
Metals (aqueous) total and dissolved by EPA 200.7, 180 | HNO; <pH Sw846
ICP-AES SW846 6010 | days 2 6010B
) EPA 200.8,
. . <
Il\é‘;ta;f[éaq“eous) total and dissolved by | ¢y,¢46 6020, dIaS(Z HNO; PRI 200.8 | 2008 | 2008 ig%‘f 200.8 | 200.8
6020A, 60208, 7
Metals (aqueous) - Dissolved Exotic by 180 | HNO; <pH
SW6020A E
[CP-MS (Cs & Rb) —F | days 2 X
EPA 350.1 H>SO4<pH
INitrogen - Ammonia SM 4500-NH3| 28 days 2 X X
B/C 0-6°C
SM 4500-NO3
H
H>80,4< pH
SM 4500-NO3
INitrogen - NO»/NO; £ 28 days 2 X X
SM 4500-NO2 0-6°C
B

\Wwoodardeurran.net\shared\Offices\Bozeman'\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2019DV_SOP_Mar19.doex

Mar-19

ED_014362_00001316-00113




. . [BPSOUBPSOU| . . BPSOU Great
Analyte Method Ho!dmg Preservative BF WW Diagnostic Expanded CW Rocker Falls
Time
EPA 351.2 H>SO4<pH
INitrogen - Total Kjeldahl Nitrogen SM 4500-Norg| 28 days 2 X X
B 0-6°C
24 Raw
pH EPA 150.1 hours 0-6°C X X
. . . Raw
Solids - Total Dissolved Solids SM 2540C | 7 days 0-6°C X X X
. . Raw
Solids - Total Suspended Solids SM 2540D | 7 days 0-6°C X X X
. Raw
Solids, Total (TS) SM 2540B | 7 days 0-6°C
. . SM 2540 E/ Raw
Solids, Volatile (VS) EPA 160.4 7 days 0-6°C
. 48 Raw
Solids, Settleable (SS) SM 2540 F hours 0-6°C
. . ) SM 2540 D/ Raw
Solids, Volatile Suspended (VSS) EPA 160.4 7 days 0-6°C
. . . Raw
Specific Conductivity SM 2510B |28 days 0-6°C X X
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] . [BPSOUBPSOU| _. ] BPSOU Great
Analyte Method Ho!dlng Preservative BF WW Diagnostic Expanded CW Rocker Falls
Time
Total Metals in Solids by ICP-MS (Sb, 180
As, Ba, Cd, Cr, Cu, Pb, Mn, Mo, Ni, U, SW6020 None X
days
& Zn)
H,S0,< pH
M 4500P-
Phosphorus - Tetal/Dissolved S B/E 28 days 2 X X
' 0-6°C
. . 48 Raw
Biochemical Oxygen Demand (BOD) SM 5210B hours 0.6°C
H,S0O, < pH
Chemical Oxygen Demand (COD) SM 5220 D |28 days 2
0-6°C
SM 4500-S2—| 15 Raw
Sulfide, Soluble D minutes 0-6°C
ZnAc2 &
NaOH pH >
SM 4500-S2~ 9
Sulfide, Total D 7 days 0-6°C
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Appendix C Level A/B Checklist

Level A/B Screening Checklist

L General Information II. Screening Results

Site/BIF: BPSOU Data are:

Project: Base Flow SW Monitoring 1) Unusable

Client: Atlantic Richfield 2) Level A YES

Sample Matrix: Water 3) Level B YES
IL Level A Screening

Yes/No
1. Sampling date Yes
2. Sample team/or leader Yes
3. Physical description of sample location Yes
4. Sample depth (soils) N/A
3. Sample collection technique Yes
6. Field preparation technique Yes
7. Sample preservation technique Yes
8. Sample shipping records Yes
HI.  Level B Screening
Yes/No

1. Field instrumentation methods and standardization complete Yes
2. Sample container preparation Yes
3. Collection of field replicates (1/20 minimum) Yes
4. Proper and decontaminated sampling equipment Yes
5. Field custody documentation Yes
6. Shipping custody documentation Yes
7. Traceable sample designation number Yes
8. Field notebook(s), custody records in secure repository Yes
9. Completed field forms (COC Record) Yes
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Appendix D Data Validation Checklists
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